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EVERYTHING’S UNDER CONTROL!
Useful interruptions from the real world



The bestcomputers PLUS the best service

At MicroCentre, we're concentrating our
resources on what we genuinely believe
are the very best computers available
today. ... Cromemco computers, naturally.
This way we can offer you the best deal
possible.

What we don’t do

What we don't do is spread our
expertise thinly amongst umpteen different
systems, or try to stock every S100 product
on the market. We don't claim to offer
“impartial" advice on the best buy. And we
don't sell from price lists or catalogues.

The MicroCentre
approach

Some micro-computer suppliers work
like that, but we don't. Because we realise
that when you're buying a computer you
want more than the "brochures and boxes”
approach. You want to see computers
running; to try them out with different
software products; to study the
documentation; above all, you want expert
answers to your most searching questions.

Cromemco specialists

That's why we've specialised in
Cromemco systems. Not simply because
we think Cromemco systems are the best
serious computers available at the price.

Cromemco Model Z-2H hard disc computer. 10 megabyte hard disc, 2 floppy discs,
Z-80 computer and 64K memory. MicroCentre price £5,326.

But because by doing so we can dedicate
our time, energy and resources to giving
you the highest standard of Cromemco
support possible.

Demonstrations

So when you visit MicroCentre expect to
find Cromemco systems on permanent

MicroCentre’s Cromemco demonstration room, with the full range of Cromemco
computers, peripherals, operating systems and software products on permanent
exhibition. Why not pay us a visit? We're only an hour’s Shuttle flight from Heathrow!

For Q Crgmemco” call the experts

nowms’\louso/r

AEFS CERtre

demonstration;
Cromemco peripherals;

expect the full range of
single-user and

multi-user  systems; and interactive
graphics.
Software

Expect a choice of operating systems
and compilers to evaluate; expect complete
documentation; and expect the largest
collection of Cromemco systems software
in the UK.

Expertise

Expect to find in-depth professional
expertise at MicroCentre, the kind that is
only acquired by instaling Cromemco
systems all over Britain. Expect a thorough
appreciation of how Cromemco systems
can be applied ... in business, scientific
research, industrial engineering, medicine
and education.

Support

Expect to get frank, accurate answers to
your questions at MicroCentre. Above all,
once you've bought a Cromemco system
from us, expect to get a very high standard
of technical support with your hardware
enhancements and continuing software
needs.

At MicroCentre, simply expect the best.

stillin'

Complete Micro Systems Ltd., 30 Dundas Street, Edinburgh EH3 6JN
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tephen Withers
reviews the Tandy
TRS-80 Model II.
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3v M ike Dennis reviews
the Sintrom Periflex
630/48.
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REPORT: Picture
Prestel and other goodies
— aviewdata update
from Dr. Adrian Stokes.
ftA MAY IINTER-
RUPT: An outline
of the facilities available
from a Z80 CPU/PIO
combination.
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1 Just the Job: the
real life story of a staff
agency that took the
plunge.

| THE BUTLER DID
MX IT: A rare appear-
ance of PCW’s Poetry
Corner.
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1 « Dennis looks at the
Softy Intelligent EPROM
Programmer.

1ITA POWER POINTS: A
two part feature on
the subject of power
supplies —including a
typical circuit diagram.
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Williams and his team.
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.. .The Finishing
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O O Knight turns his
attention to Integrated
Accounts Packages.
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w W Thomas Murphy
gives his personal impres-
sions of the Exatron
Stringy Floppy.

CkA COMPUTER
GAMES: This
month chessmaster David
Levy considers ways of

guessing the odds.

Q Q STRUCTURING IN

STYLE: Seamus
Dunn takes a program,
written in PET BASIC,
and reveals the hidden
structures.

1 NN leisure
LINES: Presented

by J.J. Clessa —and even

more brilliant than usual.

MICROS IN
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Some practical examples
of the IEEE-488 bus at
work in the area of
research.
1A Q BOOKFARE:
AVJO BASIC, Fred and
the police computer —
Malcolm Peltu adds his
own perspectives.

O CALCULATO

1 X 0 CORNER: Dick
Pountain looks at data
packing techniques.

11Q YOUNG

+ X O COMPUTER
WORLD: In three parts
this month. Pupil Power
at Sandbach School/

is growing —three pageperrick Daines reporting

of questions and answers,
all handled by Sheridankv

as usual/YCW programs
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EDITORIAL

Copyright notice

Personal Computer World is
published by Sportscene Pub-
lishers (PCW) Ltd. © 1980
Felden Productions. No
material may be reproduced
in whole or part without
written consent from the
copyright holders.

Printed by Riverside Press,
Whitstable.

Distributed by Seymour Press
Ltd., 334 Brixton Road,
London SW9 7AG.

PCW welcomes all unsolicited
material (written, photo-
graphic and illustrative) and
although no guarantee can

be given as to its safe return,
reasonable care and attention
will be exercised.

Guidelinesfor
contributors

PCW welcomes articles of
interest. Don’t be put off if
your style of writing is
‘under developed’. . . true
worth lies in the content,
and shaping features comes
naturally to us! Manuscripts
should not exceed 3,000
words and authors are asked
to use triple-spaced lines
with a wide left-hand margin;
diagrams, listings and/or
photographs should be inclu-
ded wherever possible. Please
enclose a stamped, self-
addressed envelope if you
would like your article re-
turned.

Because of the foregoing,
it is necessary to add that the
views expressed in articles we
publish are not necessarily
those of Personal Computer
World. Overall, however, the
magazine will try to represent
a balanced viewpoint.

Finally, before submitting
an article, please check it
through thoroughly for
legibility and accuracy.

First the good news, and then — the
good news! PCW is not normally a maga-
zine to toot its own trumpet, but then
this month has been the occasion of two
quite significant events.

Almost immediately after the present
editorial team took over (with the Sep-
tember 1979 edition) a distinctly
unhealthy downward circulation trend
was first stabilised, then reversed; since
that time our level of readership has
been steadily rising —that is, until last
month. Word arrived from our distri-
butor that he would like us to increase
the number of copies printed by nearly
70% — immediately! — a move almost
unprecedented in the annals of specialist

magazine publishing.

Our second glad tiding came from
all the way “down under”. In line
with our policy of taking over the world,
the happy news is that May this year
saw the first-ever publishing of Australian
PCW. The editor is one Sean Howard
and the contents, a pot pourri of past
PCWSs and Aussie news,

Two more votes of thanks. First of
all the response to our requests for pro-
grams has resulted in literally hundreds
of submissions —indeed we are now in
the process of planning a special soft-
ware supplement for, hopefully, the
August issue. Keep them coming, but
please bear in mind before putting

finger to keyboard that we are looking
for well written, useful/entertaining
and, above all, original programs. Some
much more specific guidelines will be
appearing shortly.

Lastly, a flood of mail answered our
plea for referees (April PCW); at the last
count the figure stood at well over 100
—and it was still rising. Apart from the
obvious benefits their presence will give
the magazine, it’s been most encour-
aging to have had such a high level of
response from our readers. Thank you,
we appreciate it.

The Editors
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SOMEBODY'S GOING TO GET IT!

Your business is not exactly the same as any other and
neither are itsproblems. Any solutions are probably
unique and must be tailored exactly for you.

You know your business better than anyone else and any
system designed should use your knowledge. The
micro-computer specialist should show you how to use
the computer to meet your business requirements.

You should be able to get the micro-computer which
best suits your business. It should be chosen after your
requirements are specified.

You and your staff have a right to know all about
YOUR system, including helping to program it if you

want to. Training isyour right —not an additional service.

If microcomputers cannot satisfy your business needs,
you want to know —you don't want false promises.

67 Nova Road, Croydon, Surrey CRO 2TN.

Telephone: 01-688 6013
R R B S B 4%

T ORBEE Bt
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+GAMES'™* R.L.C. CIRCUIT ANALYSIS £
MP 040 TREASURE TROVE OF GAMES NO: 1 £10.00 EVERY PROG RAM ALWAYS IN STOCK lejbllhe 'lgsp%r:se of the R;E- se?&; %chug to aan‘;mt X
OSC Lunar ' You control the landing of the module on the moon variables. Another program caters for R.L.C. parallel circui
Put the letters into sequence in as few moves as possible. CATALOGUE ON REQUEST
On the basis of the clues given, find the Wumpus before he finds MP 054 VIRUS, ABUSE, GENERAL CONVERSWITION DRAWING LOAD AND DIE DESIGN £10.00
& WORDS | & II £1000 Two programs to solve problems of interest to engineers, metallur-
3D Tic Tac Toe Put your wits against a deadly disease
MP 041 ° *
Jumbo Jet Lander  Youar ion garmi your PET in the VDU +BUSINESS
Target Pong Deflect the moving bi CcD Ever chatted up a computer' This program will ROCKSTOCK £20.00
Draw Poker Your PET deals the cards - you place your bet and z found, fulfilling relationship with your PET ARDENSTOCK £15.00
Galaxy Games Two amazing space battle games. o Two programs in which words and graphics create i
MP 042 TREASURE TROVE OF GAMES NO: 3 MP 060 PET SHOW
Coneurd Lander Guide Concorde to the runway and land - if you ce éc Four programs which highlight the PET's amazing i MP 024 DATASBASE UTILITY £15.00
Off the wall Try to contain the fast moving ball. .
Trgp the computer in this dyngamic graphics game. MP 016 DIET PLANNER & BIORHYTHM MP 025 COST ESTIMATION P 9 £10.00
Startrek game for aspiring Starfleet Commanders. Helps you plan your calorific intake according to A cost report generating system.
TREASURE TROVE OF GAMES NO: 4 for your bodyframe. height, sex and age MP 027 SURVEY ANALYSIS £8.00
Super 9x9 Play | Noughts & Crosses against your PET. Two versi > Draws an Ilncreg\b‘e graph "3' Jour emotional
foro physical cycles. Projects into the future or past.
) . § cc MP 009 MORTGAGE ANALYSIS £6.00
Prix Game for 1 - 4 players. Choose from 4 differ *EDUCATIONAL*
Blackjack Gamble without losing money. BASIC BASIC £0.00 MP 033 Bk @ for
Space Fight Galatic duelling for 2 players. R 9 prog
MP 044 TREASURE TROVE OF GAMES NO: 5 £10.0i SQUIGGLE/BIG TIME SC*' '9" s £4.00 STOCK MARKET TRENDS
Glider Guide the glider to its landing place. lllustrates programmed cursor movement, graphic; .
PET version of the ancient African random function Analyses movements in the market prot
Game of strategy on 8 x 8 board —you versus PET. Displays the PET's timing capabilities investment.
Put randomly jumbled sequence of numbers into correct order i MP 026 SNARK Two programs; one for 8k and one f(
MP 045 TREASURE TROVE OF GAMES NO: 6 £100) g MPO39 strathclyde basTc9 cesses the payroll of the smaler busines
Backgammon Take on your PET at Backgammon The ultimate beginners' course in Basic. Includes ¢ *MATHEMATICS*
PET version of the Mastermind game of logic P 046 2"::“;@;‘;% 'd:a‘lfm PET newcomers. MP 007 BASIC MATHS
= Provides simulafions of some standard physics exi Six programs to aid the mathematician
Destroy enemy shipping in your very own nuclear submanne ding helmholtz coils, random decay, shrodinger a MP 008 BASIC STATISTICS 1 £15.00
TREASURE TROVE OF GAMES NO: 7 £10.00 MP 053 PHYSICS PACK 2
As Physics pack | but dealing with structure of
compounds, and Millikan experiments MP 030 BASIC STATISTICS 2 £15.00
MP 061 INTRODUCTION TO ALGEBRA
As sophisticated PET version of the classic board game. Three casseties and instrucion book take the MP 050 NUMERICAL METHODS PACK 1 15.00
TREASURE TROVE OF GAMES NO: 8 £10.00 Contains two programs. "The Solution of Differential &
A game of fantasy adventure in which you must capture the MP 062 MATHEMATICAL GAMES and. “The Solution of Nonlinear Equations”
Sorcerer's treasure and escape intact from his castle. MP 049 LINEAR PROGRAMMING
p— Join the quest for the Golden Fleece plds v enjoym A e.:g; g;agr’m é‘;ﬁoﬁ;ﬁzpondmg algebraic methods t
MP 065 TREASURE TROVE OF GAMES NO: 9 MP 063 SAMPLING £10.00 MP 055 BEST LINE AND LEAST SQUARES £100
Dodge City p , . Two programs for the graphical display of correlation
This program can be used to illustrate several different parts of a
Molecules & sure of atoms 'created b course in elementary probability and statistics.
Nomates ueture of atoms ‘created by y < MPOs4 LANGUAGES £10.00 £10.00 *PROGRAMMING AIDS*
Horse Race aflutter on the PET stakes Provides a scries of tests in French, German, ltalian, Spanish, MP 031 USER PORT COOKBOOK £1000
One Arm Dutch and Danish.
Bandit o *SCIENTLFIC AND ENGINERING* MP 003 DISASSEMBLERO" £1000
MP 066 TREASURE TROVE OF GAMES NO: 10 £101 ries full disassembler.
Squadron Q MP 056 LOGICA AND KARNAUGH MAPPING £10.00 MP 004 MACHINE CODE PACK mm
9 Comprises of machine code handler. anguage n
. o sty () MP 058 FAST FOURIER TRANSFORMS
oves & possi| GD 010 LISP (DISK) £75.00
ir ambulance round tf UNEAfei'r CUIT ANALYSIS £00 GD 001 ASSEMBLER DEVELOPMENT SYSTEM (DISK) £50.00
" £15.00 Aid to programming in machine code or Basic, includess toolkit
" functions, EXTRAMON AND DOS SUPPORT.
*ACCESSORIES*
ARCADES SERIES NO: 2 - ACROBAT PETSET £15-75 BLANK VERBATIM DISKS PER BOX OF 10 £26.00

TELEPHONE
0734 595269

READING. BERKSHIRE. (24 HOUR SERVICE)

Another jame popular in the pubs and clubs of the la

the moving balloons above them
ARCADE SERIES NO: 3 - 3D STARTREK

MAILORDER

LATEST NEWS
ORACAL PAGE 451

PET PACK GETS PET OUT OF CRASHED

CONDITIONS WITHOUT
commodore

LOSING BASIC. EASILY 6500 PROGRAM MANUAL
INSTALLED,
software

6500 HARDWARE MANUAL

REACHNOBERKSHIRE.

BLANK CASSETTES PER PACK OF 5 C5 £2.50, C10 £2.75 |
THE PET REVEALED BY NICK HAMPSHIRE £9.75

The ultimate Startrek game. See the stars go by &
through Space in warp drive on your mission to savet
Tread boldly! Instruction booklet supplied.

CHEQUES AND POSTAL ORDERS TO AUDIOGENIC SOFTWARE OR QUOTE CARD AND NUMBER.
POST AND PACKAGE 25p FIRST ITEM THEREAFTER I0p PER ITEM. ALL PRICES INCLUDE VAT. |

ENGINEERING SCIENTIFIC MATHEMATICS SURVEYING STATISTICS STOCK CONTROL SURVEYING LOGIC HEALTH BUSINESS GAMES EDUCATION ENGINEERING SCIENTIFIC MATHEMATICS HEALTH BUSINESS GAMES EDUCATION ENGINEERING

ALL ITEMS EX STOCK! BRAND NEW!

COMPUTERS/MEMORY
ITT 2020 (Apple Il plus Colour plus Modulators) 16K,
RRP £750.00 - £625.00

Megamicro (32K-64K, 8080 based SBS, IMB-4MB 8"
Drives, CP/M, M Basic 24 x 80 VDU)

RRP £4650.00 - £3250.00
16K Addons for Apple, ITT 2020,
RRP £69.00 - £48.00

FLASH — Secondhand working Olivetti TE300 KSR
Terminal complete with trolley, paper, cables
ONLY £60.00

+ FULLY TESTED BEFORE DESPATCH

PRINTERS/INTERFACES
CENTRONICS 779, Tractor feed,
RRP £875.00 - £650.00

AS ABOVE - Friction feed, RRP £825.00 - £550.00

CENTRONICS MICROPRINTER (20, 40, 80pp;
Quiet thermal printer, 150 cps) including paper
RRP £395.00 - £250.00

ANADEX DP 8000 (Bidirectional, U/L Case,
80 pp, RS 232 or Parallel) rrp 4540.00 - £449.00

PARALLEL Interface to PET, for any of above
£55.00

WHYMARK 400 (Plain tally roll printer, 40 pp
IEEE interface for PET) £150.00

DRI 6320 A (Heavy duty. Commercial Printer, 132 pp,
U/L Case, 140 cps) RRP £1250 - £895.00

THIS IS A LIMITED OFFER, SO HURRY!!
PHONE Southampton 0703-738248. NOW!!
BUSINESS ELECTRONICS
‘THE MICROCOMPUTER SPECIALISTS’

Rownhams House, Rownhams, Southampton
Prices include Delivery to anywhere UK Mainland, but
exclude VAT. C.W.O. Allow 7-10 days for Delivery.

PCW 3



ANOTHER breakthrough

o T

5 FIGURE COMPUTING POWER
AT A 4 FIGURE PRICE!

COMPLETE SYSTEMS FROM

£1999

(Plus V.A.T.) Delivery 30-60 Days

O Built-in V2 Megabyte 8" Floppy
Disk

0 32 or 64k Random Access
Memory

O 12" High Resolution Video
Monitor

0 24 Lines of 80 or 40 (wide)
characters

O Upper/Lower Case

0 Two RS-232C Serial Interface
Ports

O “Power-Up” Self Testing

[0 One Centronics Parallel Interface
Port

Two Programmable Special
Function Keys

Direct Memory Access
Vector Driven Interrupts
Full 4 Megahertz operating speed

Provisions for plug-in Expansion
Boards

O

Ooo0ooog

These prices are inclusive of V.AT.

PCW 4

We've added a bigger, more powerful
“brother” to the TRS-80 family. It's TRS-80
Model 11 - a completely new microcomputer
whose capabilities begin where TRS-80
Model | approaches upper limits. Model 11
operates at twice Model |'sspeed, but it's not
intended to replace - or compete with - the
original TRS-80. It is designed specifically for
the user who needs more data storage and
versatility. Model |1 uses the enhanced

Level |11 version of TRS-80’s Level 11
BASIC and 27k Disk Operating System -
automatically loaded, into memory. System
software is on diskette sofuture languages will
permit maximum use of available memory.
Operation is easy and requires no special
training when our applications software is
used. And like its little brother, Model |1 is
completely modular, allowing easy-plug-in
expansion. Listed above are some of

Model | I's sensational capabilities. See your
nearest Tandy store or Computer Center for
details. Discover how 5-figure computing -at a
4-figure price - can benefit you!

32k, 1-Disk TRS-80 Model I1. 26-4001
64k, 1-Disk TRS-80 Model Il. 26-4002

£2586.35*%

32k Memory Board. 26-4102

£343 &

THE EXPANDABLE
TRS-80 MODEL 11
.SYSTEM

T Model |, Model 11 systems are
expandable to meet changing - or growing -
needs. Three expansion connectors (one
parallel and two serial) allow you to connect
printers, plotters, digitizers, telephone
communications and many other external
devices. Internal plug-in card slots allow for
more expansion and enhancement options in
the future.. .several are in the planning
stages now.

Model 11 comes with a disk containing our
expanded Level |11 BASIC programming
language and our all-new command-
compatible ‘TRSDOS’ operating system. This
“system software” will be upgraded
periodically with new features, and we plan to
offer additional programming languages for
Model | in the future.

Complete Model 11 packages can include up
to 2 Megabyte Disk storage, advanced line
printer for hard copy, system disk and more...

IV2 Megabyte System illustrated includes
26-4002, 26-4161, 26-4301, 26-1156

£5,433.6¥



"MM PUTER CENTERSOPEN!

A **" w

THE BIG NAME
CENTRES FOR LITTLE
COMPUTERS

Tandy are opening specialist TRS-80 micro-
computer centers the length and breadth of
Britain - many are already open and new ones
will beappearingallthetime. Soyou’ll beable
to drop in and experiment with the TRS-80
range, discuss your needs with a TRS-80
expert and buy one over-the-counter. Each
store will be backed by a service engineer to
iron out any problems you may encounter
when commissioning your system.

SHORT TEACHING
COURSES

Every TRS-80 Computer Center has its own
classroom where inexpensive practical short
courses in TRS-80 use and programming take
place regularly. Anybody can use a TRS-80
the courses are designed to prove it - fast.

Level 1 Basic Course - 1 day
Level 2 Basic Course - 2 days
Level 3 (TRS-Disc operating system) - 2 days

OVER 180 STORES AND DEALERSHIPS NATIONWIDE.

KNOWN AS RADIO SHACK IN U.S.A. MAKERS OF THE WORLD'S BIGGEST SELLING MICROCOMPUTER TRS-80.

THE WORLD’S BIGGEST
SELLING
MICROCOMPUTER

TRS-80 MODEL 1 FOR BUSINESS, LEARNING &
ENTERTAINMENT

4K LEVEL |

£385.25

26-1001

£559.95

Two years ago Tandy introduced the TRS-80, the wired, tested
and ready-to-run computer that more people have bought
than any other single computer. It has proven ideal for uses in (v~
school, business, lab and home, where a large computer is
impractical.
Now available with new improved video monitor!

Most items also available at Tandy Dealers.
Look for this sign in your area.
Prices may vary at individual stores.

Offers subject to availability.
Instant credit available in most cases.

TFS-80 COMPUTER CENTRES NOW
OPEN AT:-

BIRMINGHAM, Edgbaston Shopping
Precinct, Hagley Road, BRADFORD, 2/4
Forster Square, BRISTOL, Colston Centre,
Colston Avenue, MANCHESTER, 30 Market
Place, Deansgate, SOUTHAMPTON, East
Street Centre.

NEW COMPUTER CENTRE/ AUDIO
SUPERSTORES NOW OPEN AT:

DOWNEND, 5 Badminton Road, Downend,
Bristol, HENDON, 21 Sentinel Square,
Brent St., London NW4, LEEDS, 72 Merrion
Centre, LIVERPOOL, 168 Market Way, St.
John’s Centre, LONDON, 1-2 Seacoal Lane,
Ludgate Hill, London EC4, WEDNESBURY,
Bilston Road, WIMBLEDON, 124-126 The
Broadway, London SW19.

Access, Barclaycard andTrustcard welcome.
Check your telephone directory for your nearest store.

PCW 5



The best software

Arrange for a
demonstration...
and see for yourself.

LONDON

Adda Computers Ltd.,
Ealing.
01 579 5845

Capital Computer Systems,
29-30 Windmill Street,
W1P1HG.

01 637 5551

Impetus Computer Systems,
Hendon Central.
01 202 9630

L &J Computers,
Kingsbury.
01 204 7525

Lion Microcomputers,
227 Tottenham Court Road.
01 580 7383

Logic Box,
SWi1.
01 2221122

Merchant Systems Ltd.,
72178 Fleet Street.
01 3531464

Microcomputation,
Southgate.
01 882 5104

Sumlock Bondain Ltd.,
EC1.
01 250 0505

TLC World Trading,
Charing Cross, WC2.
01 839 3894

LIJRREY& MIDDLESEX

Cream Microcomputer Shop,
Harrow.
01 863 0833

Da Vinci Computers Ltd.,
Edgware.
01 952 0526

Micro-Facilities Ltd.,
Hampton Hill.
01 979 4546

Petalect Ltd.,
Woking.
048 62 69032

The Henderson Safety Tank Co.,
Croydon.
01 688 7777

Wego Computers Ltd.,
Caterham,
0883 49235

KENT, SUSSEX & HANTS

Amplicon Micro Systems Ltd.,
Brighton, East Sussex.
0273 562163

Business Electronics,
Rownhams, Southampton.
0703 738248

South East Computers Ltd.,
Hastings, East Sussex.
0424 426844

ESSEX

Dataview Ltd.,
Colchester.
0206 78811

Direct Data Marketing,
Brentwood.
0277 229379

1A

11B

NUUITUR

Stuart R. Dean Ltd.,
Southend-on-Sea.
0702 62707

OXFORDSHIRE

Oxford Computer Systems,
Woodstock, Oxford.
0993 811976

HERTFORD & BEDFORDSHIRE

Alpha Business Systems,
Hertford.
0992 57423

Isher-Woods Computer Systems,
Luton.
0582 416202

MMSLtd.,
Bedford.
0234 40601

Buss Stop Computers,
Watford.
0923 40698

E. MIDLANDS, S. HUMBERSIDE &
DERBYSHIRE

Arden Data Processing,
*Charles Street, Leicester.
0533 22255

Betos Systems Ltd.,
Nottingham.
0602 48108

Davidson-Richards Ltd.,
Derby.
0332 366803

E. ANGLIA, LINCOLNSHIRE &
NORTHANTS

H. B. Computers Ltd.,
Kettering, Northants.
0536 83922

Sumlock Bondain (East Anglia),
Norwich.
0603 26259

WEST MIDLANDS, BIRMINGHAM,

STAFFORDSHIRE & WARWICKSHIRE

Bytronic Associates,
Sutton Coldfield,
West Midlands.

0675 81448

Camden Electronics,
Small Heath, Birmingham.
021 773 8240

Computer Services Midlands Ltd.,
Erdington, Birmingham.
021 382 4171

Ibek Systems,
Coventry.
0203 86449

McDowell, Knaggs & Associates Ltd.,

Worcester.
0905 427077

System Micros Ltd.,
Shifnal, Shropshire.
0952 460214

Tekdata Ltd.,
Burslem, Stoke-on-Trent.
0782 813631

NORTH WALES & MERSEYSIDE

0O.B.E. (Chester) Ltd.,
Queensferry,

Deeside, Clwyd.

0244 817277

Rockliff Bros. Ltd.,
Liverpool.
051 521 5830

THE BRISTOL SOFTWARE FACTORYI
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for Ccommodore

Integrated Stock-Control,
Invoicing and Sales Accounts

Open-ltem Sales Ledger System
with Nominal Analysis

Integrated, Open-ltem Purchase

and Nominal Ledger System

MANCHESTER

Cytek (UK) Ltd.,
Old Trafford, Manchester.
061 832 7604

Sumlock Electronic Srervices Ltd.,
Manchester.
061 834 4233

LANCASHIRE & CHESHIRE

B & B (Computers) Ltd.,
Bolton.
0204 26644

Catland Computers,
Wilmslow, Cheshire.
0625 527166

Fylde Business Machines Ltd.,
Preston.
0772 731901

Magnace Ltd.,
Stockport.
061 483 9903

CUMBRIA

Microcomputers Ltd.,
Crook, Kendal,
Windermere (09662) 4104
09662 4104

YORKSHIRE & N. HUMBERSIDE

Ackroyd Typewriters Co.,
Bradford 1. W. Yorks.
0274 31835

Microland,
Scarborough,
N. Yorks.
0723 70715

Microprocessor Services,
Hull.
0482 23146

Mitrefinch,
Thirsk, Yorkshire.
09012 2706

Sheffield Computer Centre,
Sheffield.
0742 53519

Yorkshire Electronics Services,
Morley, W. Yorks.
0532 522181

NORTH EAST

Newcastle Computer Services,
Newcastle-upon-Tyne.
0632 615325

R. Ward & Sons,
Gateshead”
Tyne & Wear.
0632 605915

AVON

Bristol Computer Centre,
139 St. Michael's Hill,
Bristol.

027223430

Radan Computational Ltd.,
Bath.
0225 318483

GLOUCESTERSHIRE &WILTSHIRE

Beam Business Centres,
Cheltenham, Glos.
0242 45414

Microhex Computers,
Trowbridge,

Wilts.

963 65094

Milequip Ltd.,
Old croft,

Nr. Lydney,
Glos.

059 451 624

DEVON & CORNWALL

A. C. Systems,
Exeter.
0392 71718

Devon Computers,
Paignton,

Devon.

0803 526303

J. A. D. Integrated Services,
Plymouth.
0752 62616

Jeffrey Martin Computer Services,
Newquay,

Cornwall.

063 73 2863

SCOTLAND

G. A. T. E. Microsystems Ltd.,
Dundee.
0382 28194

Pilgrim Business Machines Ltd.,
Aberdeen.
0224 28194

Selborne Computer Systems,
Glasgow.
041 954 6669

Thistle Computers,
Kirkwall,

Orkney.

0856 3140

WALES

Croeso Computer Services,
Mumbles,

Swansea.

0792 60624

IRELAND

Medical & Scientific Computers,
Lisburn,

Co. Antrim.

084 62 77533

Software Development Services,
Ballsbridge,

Dublin, 4.

Dublin 685755

ISLE OF MAN

Resource Planning Ltd.,
Douglas,

Isle of Man.

0624 4247

BRISTOL
SOFTWARE
FACTORY

MICRO HOUSE.
ST. MICHAEL'S HILL BRISTOL
TEL: 0272 23430

PCW 7



DOLPHN BDSOP

NOW AVAILABLE EX STOCK FROM

DEALER ENQUIRIES INVITED

125 CHARACTERS PER SECOND COMES COMPLETE WITH ANY ONE

80 CHARACTERS PER LINE OF THREE PLUG IN INTERFACES.
BI-DIRECTIONAL PRINTING 1) RS232C + 20mA CURRENT LOOP
INTERNALO9-LINE BUFFER 2) |EEE forthe PET

3) PARALLEL

The many advanced features are summarised in the following specification:

*9x 7 dot matrix » 10 lines per second paper advance

* 10 Characters per inch » Adjustable sprocket feed

* 6 lines per inch * Original and up to two copies

*Full ASC Il 96-Character set * Horizontal and vertical tabs

* 750 Character buffer » Self test

» Continuous duty print head » 132 characters per line optional

« 64 Graphic Characters 11 x 7 matrix e Complies with V.D.E. 0875 electrical noise
* 10 user Definable Characters regulations to medical standards

* Double width characters * Quiet operation

MICROCOMPUTER SYSTEMS & PERIPHERALS

Z1LOG; CROMEMCO; NORTH-STAR; EXIDY.
Elbit, Lear Siegler & Hazeltine VDUs.
CRAYWORTH (COMPUTER SERVICES) LTD NEC Spinfriter printer.
34b London Road
Blackwater Camberley
Surrey England

Software and Consultancy.
We can offer a wide range of well proven
software for our entire range of

Tel: Camberley (0276) 34044 computers, from languages through to
Telex: 858893 Commercial Accounting Systems, Payroll
open Monday-Friday 9 a.m.-6 p.m. and Stock Control.

Saturday by appointment only Full Consultancy, Programming and Proto-

Personal Callers Welcome. type Hardware Design are our speciality.

Pleaae phone first if you require a personal demonstration.

PCW8



Meetthe experts

| M

at

Thebusiness &leisure
microcomputer conference

?Cli»

leading international micro authorities
Inspecial problem-solving consultancysessions

at the PCW show

Cunard Hotel, London
4 - 6 September 1980

Please sen d me .copies ofthe Micro UK conference brochure,

n as it is available

Name
Organisation
Address_
.Tel. No.
Micro UK Conference Office, 106 Pield Heath Road

Hillingdon, Middlesex UB8 3NL Tel. Uxbridge(0895) 30594

PCW 9



The worldsfirst
Commodore

Show

The Empire Napoleon Suite
Cafe Royal
Piccadilly, London
1374 June

There are over 18,000 Commodore PET
Microcomputers in regular operation throughout
the U.K.

The list of PET applications is endless—ledger,
payroll, word processing, stock-control, business
information, activity planning, time recording,
incomplete record accounting, graphics, voltage
stabilisation, field maintenance and so on.

One user uses his PET to compose poetry,
another even composes musical scores. All on the
PET Microcomputer.

Commodore felt that it was high time Approved PET

Products, PET User Clubs, Special Interest Groups
and potential and present PET users were brought
together.

So they have asked Baroness International to
organise the World’s First PET Show, in the Empire
Napoleon Suite at the Cafe Royal.

Over 50 stands will be demonstrating a range
of Approved PET Products, including specific
software programs, application demonstrations,
hardware products and peripherals. And a separate
Special Interestforum is being timed to co-incide
with the show. In addition, Commodore Business
Systems will be demonstrating a wide range of PET
system configurations and software.

Many of the exhibits were designed solely by the
end user-—an indication of the versatility of the PET.
Open on Friday 13th June from 11.30 am to
8.00 pm and on Saturday 14th June from 10.00 am

to 4.00 pm, there is really no excuse for missing it.

And the £1.00 admission charge (which includes
a catalogue of exhibitors) won't break you either.

The World’s First PET Show. British
Microdevelopment at its best.

Exhibitor enquires only to:

Baroness International Public Relations
1-3 Old Compton Street

London W1V 5PH

Telephone 01-734 2907/8/9



P rinters for

PECPLEVWHO COUNT

Without breaking any of the rules
for printer quality, Facit now breaks the
economic rules by introducing its Low-
Cost Printer Family. Featuring the mod-
els Facit4520,4521,4525 and 4526.

Here you find 80 and 132 column
printing formats, journal roll as well as
pin and tractor feed, 100 and 150 cps
9x7 and 9x9 matrix and even true
descenders.

A printer family that combines the
performance and reliability of the ad-
vanced printer with the cost ofthe small.
To provide versatile, heavy-duty, 100%
duty cycle printing functions.

The bidirectional print mechanism,
monitored and controlled by the power-
ful Z-80 microprocessor, makes Facit
Low-Cost Printers intelligent, fast and
flexible for use in personal computer
systems in business and industry, data-
logging, as well as small business com-
puters and educational applications.

This is further emphasized by the
low noise level and the factthat European
safety and interference standards are
fully met.

Serial RS-232 and parallel interfaces
are standard. And all language versions
current in Europe are catered for, includ-
ing US ASCII.

So when comparing printers:
Think professionally. Contact Facit.

FACIIT

[5)Z£fU2&
["[*"© [siiiDcgTro©

ALWAYS SOMETHING MORE IN PRINTERS.

Fncit Addo Limited, Data Products Division, Maidstone Road, Rochester, Kent MEI3QN. Tel. Medway (Kent) 1+01721/7

PCW 11



commodore
authorised dealers

From Radio Shack Corp

APPLE 11
from
I£695

gCipplG

authorised dealers

SORCEROR
from£740

me-
— authorised dealers

ADVANCED
SYSTEMS

MICROCOM

For Hardware, Software, Peripheral;

BASIC SYSTEMS

PET 3016 (16K RAM and large

keyboard)* €675.00
PET 3032 (32K RAM and large
keyboard)* £795.00

PET 2001-8 (PET with 8K memory

+ integral cassette £475.00
PET 3008 (8K)with large keyboard £475.00
PET C2N External Cassette Deck £53.00

ACCESSORIES

IEEE/RS232 Serial Interface 'A’

Outputonly £106.00
IEEE/RS232 Serial Interface 'B’
Input/Output £186.00

Programmers Toolkit - 10 powerful new commands
for your Pet - plug in ROM chip 8K and 16/32K resp
£75/£55

IEEE-448/Centronics type parallel

Interface £35.00
IEEE to Pet Cable £19.00
|IEEE to IEEE cable £24.00

PETSET 1 16 Channel AD Convertor
c.w. all interfacing requirements £166.00

BASIC SYSTEMS

TRS 80, 4K Level I consisting of

TRS 80, 16K Level Il (as above with

Keyboard with 4K memory, Video 16K memory) £499.00

Unit, Cassette Drive and 240v TRS 80, Expansion Interface with

power supply unit £365.00 16K RAM £275.00
TRS 80, 4K Level Il (as above with TRS 80, Expansion Interface with

Level Il Basic) £425.00 32K RAM £360.00

ACCESSORIES

TVJ 232 serial interface £35.00 Radio Shack Phone Modem £160.00
Centronics Parallel Printer Interface UHF Modulators (encased with

(direct to keyboard) £40.00 leads for 625 lines) £20.00
TRS 80, Voice Synthesizer £345.00 RAM upgrade (4-16K, 16-32K,
TRS Voxbox - speech recognition 32-48K) supplied and fitted at oui

system £135.00 premises (Kit £80.00) £85.00
TRS 80, Numeric Key Pad supplied S100 interface for TRS 80 (6 slots) £375.00

and fitted £49.00 TRS80 CPU 3 speed mod. £26.00

BASIC SYSTEM
Apple Il Pluscomputer —APPLESOFT extended basic in ROM — (16K RAM) -video output £695

ACCESSORIES

Apple black and white modulator

for domestic TV £14.00
Eurocolor card - provides colour on

domestic TV £79.00
Parallel Printer Interface Card £104.00
High Speed Serial (RS232C) Inter

face Card £113.00
Communications Card £130.00
Centronics Card £130.00
Integer Basic Firmware Card £116.00

PASCAL language system - includes
language card to provide user
with PASCAL, PALSOFT &
INTEGER BASIC £299.00

Real time clock/calendar card -

1/1000 sec to 388 days with

interrupt, software controllable £128.00
Speechlab - provides voice control

for the Apple £127.00
Supertalker - adds human speech

output! ' £136.00
ALF Music Synthesizer Card £180.00
A1-02 Data Acquisition Card £180.00
Graphics Tablet £462.00
AC Line Controller £270.00
RAM Upgrade (16-32K, 32-48K) £69.00
Hobby Prototype Card £20.00

Romplus-u, l/c, mixed text/graphies £105.00

BASIC SYSTEMS

Sorceror(inc UHF Modulator)

16K RAM £740.00 32K RAM £790.00 48K RAM £840.00
ACCESSORIES

Exidy Video Disk Unit
(High Resolution monitor with

Integral 630K Dual Drive) £1790.00

Exidy S100 Unit £240.00
Exidy Video Monitor £240.00
CP/M on Disk £145.00

ADVANCED SYSTEMS
TRS 80 Model Il with integral 8" floppy disk drive and up to 64K RAM.
Expandable up to 3 Megabytes Disk Storage (Available for demonstration —by appointment only). P.O.A.
ACT 800 Systems providing 108K RAM. 46K User RAM. full size screen, high-r.es graphics. Ultra-fast data access

and up to to 4 8 MBytes on-line disk storage

PET BUSINESS SYSTEM

SpcC'? comprising

otie CBM 3032 Micro
computer. CBM 3040 Dual Disk Drive, CBM 3022
Tractor Feed Printer and all cables £1999.00

P.O.A.

AD ARE ON THE MOVE!
Our Head Office is moving to larger and more prestigious
showrooms (hopefully mid-May)
JOHNSON HOUSE
75/79 PARK ST,
CAMBERLEY, SURREY, GU15 3PN
V (0276) 20446



PUTERS ETC

onsultancy and Competitive Prices.

DISKS

CBM 3040 (dual drive) 343K User storage* £795.00
Computhink (dual drive) 400K

storage £895.00
Computhink (dual drive) 800K storage £1145.00
TRS80
Shugart drive £315.00
Micropolis drive £315.00
Percom FD200 drive 110v £299.00
Micropolis Dual Drive (394K storage) £995.00
Corvus Hard Disk (11mB) £3500.00
APPLE
Apple Drive - 116K storage 1stdrive £349.00
Apple Drive - 116K storage 2nd drive £299.00
Corvus Hard Disk (11mB) £3500.00
SORCEROR
Exidy - 143K storage £495.00
Exidy Dual drive (630K storage) £1195.00
Corvus Hard Disk (11mB) £3500.00

A PRINTERS

CBM 3022 (80 col with PET graphics

-tractor feed)* £525.00
TRS80
TRS 80 Screen Printer (text

graphics) (110v) £345.00
New Radio Shack Micro Printer £245.00
GENERAL
Teletype 43 KSR Serial (pin or pinch

feed, 132 cols) £825.00

RACAL Binder Printers —truly professional
printers for microcomputers - high speed (up

to 280 cps), upper/lower case P.O.A
OKI - parallel/serial (pin or pinch

feed, 40, 80, 132 cols selectable) £499.00
Centronics 779 parallel (tractor

feed, 132 cols) £825.00

DOLPHIN BD80P tractor printer (125 cps
bi-directional, 40, 80 columns - optional
132; ull case & graphics). Available with

Serial, parallel or |EEE interface £525.00
Centronics Micro Printer (20, 40,

80 cols selectable) £395.00
Heath WH 14 serial (80, 96, 132 cols selectable) £475.00
QUM.E daisy wheel printers P.O.A.

TCM1OO/MICROHUSH Thermal Printer (40 cols)

inc. interface for PET/APPLE £266.00
SILENT PRINTER for APPLE . . . allows printing
of high res. graphics £349

Diskettes 5V ' (blank) boxed (min

order 10) each from £3
C12 Cassettes (min order 10) each £0.35p
Ansaback'phonemate'telephone answering machine,

voice operated twin cassette £190.00
Pace EZ-PHONE - Cordless Telephone £225.00
Hitachi Video Monitors 9"/12" resp. £127/£187

BOOKS - Large range of microcomputer related

books and magazines

TERMINALS

Pentland V1, 80 char./24 lines 2
page memory £580.00

PROGRAMMABLE CALCULATORS. TEXAS
INSTRUMENTS. Business Programmable
Calculators - complete range. Send for list +
prices. (We are authorised Tl dealers).

IFYOU DON'T SEE IT - ASK IFWE

HAVE IT

—

j

Registered business name

SOFTWARE

PET

PETSOFT authorised dealers - over 160 programmes on cassette and disk. Send for
catalogue.

STAGE ONE COMPUTERS S/W dealers —PETAID, Stock Control, etc. Send for list.

74 Common BASIC Programs on one tape £15.00
PETACT Business Software - Sales and Purchase Ledger, Invoicing, etc. P.O.A.

CBM DISK-BASED BUSINESS SOFTWARE -
COMWORDPRO [I/COMWORDPRO IV powerful word processor, low/high level resp. £75/150.00

COMSTOCK - STOCK CONTROL - gives complete stock report £150.00
COMBIS - BUSINESS INFORMATION SYSTEM - Storage & Retrieval of all types

of company records £150.00
COM ACCOUNTS - Full Financial Business Accounting System incl:

Sales. Purchase, Nominal Ledgers £650.00

COMPAY - Handles hourly, weekly or monthly paid employees £150.00
COMPLANNER —Personal information tool for the busy executive £50.00
(We are authorised CBM Business Software Dealers) Send for List.
GD 1001 - Assembler Development System £50.00
GD 010 - Lisp. Interpretive Language (Artificial intelligence) £75.00
CAR INSURANCE QUOTATIONS - computerised car insurance quotation

suitable for insurance brokers (TVJ S/W) £25.00

MORTGAGE QUOTATIONS - suitable for agents/mortgage brokers (TVJ S/W)  £25.00
TRS 80

COMAC Ill SUITE - computerised accounting for TRS 80 (TVJ SOFTWARE) £75.00
STOCK CONTROL - complete inventory control - recorder level - P/0's etc. £115.00
CP/M £95.00
CBASIC £75.00
FORTRAN includes compiler, relocatable assembler text editor and linking

loader £95.00
PASCAL - tomorrow's programming language today £195.00

ELECTRIC PENCIL - powerful word processor allows full cursor movement,
insert/delete, string search block movement, adjustable line length,

justification on cassette £45.00
ELECTRIC PENCIL as above - disk version £95.00
LOWER CASE MOD KIT ONLY/FITTED for Electric Pencil £8.00/£28.00

DATA MANAGEMENT/REPORT GENERATOR - easily formats disk files, allows
entry, edit, delete and list of records and retrieves data for display or

calculation on screen or printer £150.00
RSM-2D DISK MONITOR - powerful system manipulates disk data, has Z-80

break routine £25.00
ST80D communications software £60.00
NEWDOS - TRSDOS with corrections and enhancements £25.00

NEWDOS ~ - as above but with further facilities:-
KBFIX, Renum, Screen to printer in one step, DOS commands from
BASIC, Level lin Il, Superzap, Disassemble, load and save faster, list variables £49.00

LIBRARY 100 - an assortment of 100 programs £39.00
SARGON CHESS - 16K Level Il - the 1979 Champ Version | £14.00
APPLE
Microchess 2-0 Chess Disk ! £15.00
U-DRAW Il - High Resolution graphics editor. Create a figure then rotate, expand,

contract etc and store on disk £27.00
LISP - programming language suitable for research in artificial intelligence £30.00
3-MILE ISLAND —Complex disk based game simulating nuclear reactor £27.50
VISICALC - Instant Visual Calculation - provides a powerful planning and forecasting

tool £95.00
APPLE WORD PROCESSOR - Complete text editing, storage and retrieval of text

(disk based) £42.00
LITTLE GENIUS - Comprehensive disk based Apple Soft Tutorial £35.00

ACT Appleware and MUSE authorised software dealers —Many programs
on casette and disk. Send for list.

SORCEROR many programs available —send for list.
Word Processor Rompac £120
Development Pac £70.00

*5% DISCOUNT ALLOWED FOR EDUCATIONAL ESTABLISHMENTS

Tl JOHNSON (MICROCOMPUTERS ETC) 110 ez ¢ 2o

Camberley (Head Office)
165 London Road, Camberley
Surrey, GU15 3JS.

® (0276) 62506
W (0276) 20446

PRICES EXCLUDE VAT, FREIGHT & HANDLING SEND OR

I Buy il wilt 'PHONE FOR PRICE LIST & BROCHURES

Member of the TV Johnson Group of Companies Sat. 9.30 - 1.00

Oxford Bristol
148 Cowley Road, Oxford 48 Gloucester Road, Bristol + Ansaback eves
0x41J3J. BS7 8BH and w/ends.
® (0865) 72T461 S’ (0272) 422061 Telex 858893

Directors : Dr. R.V. King BA. MIEE
S.G. Johnson, BSc. (Hons.) Branches at:

T.S. Johnson, ABIBA, ACMB, FBSC, MBIM Birmingham, Bristol, Edinburgh, Leeds, London. Louth,

(All prices correct attime of compilation)

A S. Barton ACII. ABIBA, CdipAF. Newmarket, Nottingham, Oxford, Byfleet. Wokingham
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DATRON
DATRON
DATRON

import direct from Cromemco, California.
can supply Nationwide.
can provide maintenance nationally
DATRON can give you the realistic prices.
DATRON have in stock:-

System 2 64K £2095

System 3 64K £3398

Hard Disc £5373

DATRON can supply Systems 2 and 3 with
Multi-Tasking facilities. (Hard Disc soon)

DATRON easily accessible - in the centre of
the country.

Write or telephone for FREE colour brochure on System 3 or Z-2H.
We use Cromemco for our own business,why not call in for a demonstration.

HiITDAIiIl M IfP ft m_iTP C
UAITKUN IflIVKU VENIKE
L PATRON INTERFORM LTD

2 AbbeydaleRoad,Sheffield S71FD.
Telephone0742-585490.Telex547151.

SBC-100BUS BOARD COMPUTER

The SBC-100 Board is additionally suited for
industrial and process control as its all-in-one
design reduces secondary board requirements.
The eight thousand bytes of PROM/ROM
sockets (2716) provided on-board allow the
SBC-100 to perform most complex control
functions. The Z-80CTC can function as a
vectored interrupt controller to prioritize the
interrupts when necessary. When desirable,
the internal CTC interrupts may be prioritized
with the external interrupts in order to create
an interrupt daisy chain between various
boards within the system. The SBC-100 is
jumper-selectable to begin execution after
reset at any 4K boundary.

PCW 14

Features

e 1024 Bytes of Random Access Memory

e Provision for up to 8K Bytes of PROM On
Board using 2716 EPROM

e Auto Start on Reset to any 4K Boundary

e Parallel Input and Output Ports

e Z80 Central Processing Unit

¢« Four Channel Counter/Timer (Z80-CTC)

» Software Programmable Baud Rate
Generator

e Serial Input/Output Port with Asynchron-
ous and Synchronous Operation

* Optional Vectored Interrupts

* No Front Panel Required for Operation

OUR PRICE: —

£159.00 + VAT (Kit Form)
£208.00 + VAT (Built + Tested)

For further information on
this board, or any other
boards in our comprehensive
range, ie:— Expandoram Il,
Versafloppy | + Il, VDB 3024,
Z80 Starter Kit etc.

Please write or telephone.

UK Distributor:

Unit A2, 9 Longford Avenue,
Kilwinning Industrial Est, Kilwinning,
Ayrshire KA13 6EX

Tel: 0294 57755 Telex: 779808
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Micro-computers for research, laboratory work, word processing,
business systems, Schools, Colleges, Universities and Industry.

At Almarc, when you buy Vector Graphic Micro-computers, you get
Almarc's experience of over 200 systems installed throughout the
U.K and their back-up of full service facilities carried out by
experienced staff. Plus an ever growing list of compatible software
including:

Pascal. Fortran, Cobol, APL, Algol, C Basic Compiler, etc.

Vector MZ Spec Vector System B

O 56K Bank Selectable Ram. O Vector Mindless Terminal.

O 3 Senal Ports, 2 Parallel Ports. O Flashwriter 11 Video Board (24 x 80).

O Twin Disc Drives, 630K Capacity. 0 MDOS + CP/M2 Operating System.

0 280 CPU, with Fast 4MHZ Clock. Plus Microsoft Version, 5basic options.

O Prom Programmer (2708). Plus many S100 Bus add-ons, such as Extra
O Interrupt Handling on 1/0 Board. Memory, A/D-D/A Boards, High Resolution
0 18 slot Motherboard. Graphic, etc.

We will be pleased to demonstrate any of the VVector Graphic Systems, please contact:

DATA SYSTEMS LTD

906 Woodborough Road, Nottingham. Telephone: (0602) 625035

Specialists in Vector Graphic Equipment.
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[Eat your heart out, Commodore...

Most small computers are great for playing games...but when it comes to real computing,
they're really little better than toys. Their built-in limitations on flexibility, input/output,
expansion and performance make real applications a nightmare.

Mutek offer the Ohio Scientific solution: the Challenger series of computers, with
real performance, real flexibility, real expandability.

Speed separates the computers
from the toys...

The following benchmark test speaks for itseifi

Pet® Apple® C2 (1MHz) C2 (2MI
BM1 1.7 1.3 1.4 0.7
BM2 9.9 8.5 7.8 3.9
BM3 18.4 16.0 15.0 7.5
BM4 20.4 17.8 76.5 8.3
BM5 21.7 19.1 77.8 8.9
BM6 325 28.6 27.0 13.5
BM?7 50.9 44.8 39.5 19.8
BM8 12.3 10.7 7.5 3.8

Standard PCW benchmark tests, as published in Personal Com-
puter World's review of the Challenger 2 (April 1980 issue).
Reproduced (with thanks) by courtesy of the staff of PCW.

Pel isaregistered trademark of Commodore; Apple isaregistered trademark
of Apple Corp.

new input/output capability...

The C2 and C4 series are supported by avery wide range of
expansion units, most of which plug straight into the built-
in 48-line backplane. The new 16-line I/O structure uses
one backplane slot (for aCA-20 or -20A) to connect with up
to eight external boards. Provisional prices are:

CA-20 8-port base unit with calendar clock.................. £95
CA-20A 8-port base unit (N0 cloCk)...cccooevviniiiiiiiiennne £50
CA-21 48-line parallel I/O (three 6821 PIAS).....ccccc...... £28
CA-22 high-speed analogue I/O (A-D, 2 D-A, mux) . £310
CA-23 PROM blaster for 2758, 2716, 2732......ccccecueeee. £110
CA-24 ‘breadboard’-type prototyping interface........ £110
CA-25 security/A.C. control interface......ccooceeveeninenne £28

expandability...

All Ohio Scientific systems are designed for expansion
without obsolescence. Memory, 1I/O and discs can be
added simply and at any stage; all Challenger seriessystems
can be connected directly to the larger C2 and C3 variants
for hard-disc storage up to a staggering 300 megabytes, all
memory-mapped! Full network facilities are also available.

Add-on mini-floppy 90K formatted (up to 4 units) .. £265
RAM board (12K static) can support up to 24K.......... £160
First add-on mini-floppy for C2/C4 requires minimum of
additional 12K plus controller: total with drive ........ £480

Mutek — real computing

Mutek — the independent Ohio Scientific specialists -
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real built-in flexibility...

Ohio Scientific’'s C2 and C4 series probably offer morethan
any other‘personal’ system. Try this for a comparison:

C2/ C4
64X32
Option / Yes
Yes: 200Hz - 50KHz
Yes: 8-bit log law

Your system?
Video format
PAL colour
Sound output
D-to-A converter

2 slots free
40+ boards available

UK video or UHF Yes

Easy expansion

RS-232 Option / 2 ports
High-reliabi lity
Kansas City

£349 | £425

Cassette interface
Price

The C4 series have full 16-colour PAL video output; the
C4P-MF also has additional 1/O, with three 16-line parallel
ports, joystick arid keypad interfaces and areal-time clock.

C4P-MF 24K RAM, one mini-floppy .oceviiviiiieniene £895

a superior Superboard...

Mutek now offer areally superior Superboard: the cased C1
version modified for 2MHz operation and new firmware-
controlled true 32X48 display — takes the Superboard right
out of the ‘toy computing’ class!

Standard C1 8K RAM, 1MHz, 25X25 display.......c...... £220
Enhanced C1 8K RAM, 2MHz, 32X48 display............ £255
Upgrade for existing Cl/Superboard systems to Mutek's
enhanced specification (ask for details) .....ccccccriiiiinne £40
technical literature...

Ohio Scientific are the first company to have all its systems
documented by Howard Sams, Inc. — theoriginatorsofthe
SAMS Photofact circuit documentation system. Handbooks
are now available for two Ohio Scientific ranges: Cl/Super-
board and C2/C4 (the C3 series handbook will be available
later this summer). These include full circuit schematics and
function diagrams for computer and disc-drive circuits,
along with essential information such as 'scope patterns at
test points.

Cl Technical GUIde .......ccceciiiiiiicicicee
C4 Technical Guide (includes all C2 boards)............ £9.50

and full technical support

Our prices are some of the lowest around, but that doesn’t
imply poor technical support!

We give a full after-sales service that includes much more
than ‘standard’. Along with excellent service facilities we
can offer technical advice on both hardware and software
aspects of Ohio Scientific computers and their applications,
and can also undertake technical development — hardware
and software — for most types of specialist application.
All prices quoted (except Technical Guides) exclude VAT

. .for less than you expect

Quarry Hill, Box, Wilts. Telephone: Bath (0225) 743289



SOF TWARE FOR PROFESSIONALS

NOW RUNNING ON NUMEROUS C/PM BASED SYSTEMS.
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IF YOUR SYSTEM RUNS UNDER C/PM THEN CONSIDER OUR INTEGRATED ACCOUNTING

PACKAGES
WAGES/SALARIES ..o £350 NOMINAL LEDGER ..o £350
SALES LEDGER ..o £350 PURCHASE LEDGER ..o £350
STOCK RECORDING.....ccociiiiiiiieeee £350 INVOICING .o £350
INVOICING/STOCK CONTROL.............. £500

INTERESTED? THEN CONTACT:-

BELL COMPUTERS LTD. BELL BUSINESS SERVICES LTD.
62 LOWTHER STREET UNICENTRE
CARLISLE LORDS WALK
PHONE 0228-44661/2 PRESTON

PHONE 0772-23523

PCW 17



(UK)

IMPACT DATA

Model 801 « Impact Matrix Printer

« HEAVY DUTY

* HIGH QUALITY

* HIGH TECHNOLOGY
* LOWEST COST

* RELIABILITY

* SIMPLE MECHANICS

Simplicity means Reliability! One look inside the
Model 801 will convice you that it's the simplest
design with the fewest parts. No field adjustments to
get out of line. All moving parts are permanently
lubricated. You will also see it is not a toy, like many
low cost printers. Impact Data is ruggedly designed
with quality parts to provide many years of trouble
free operation No pulleys, cables, helixes, reels or
plastic gadgets. There are only two moving parts to £ 6 9 5 'I'VAT
drive the print head with one positive, continuous
motion. (Pat. Pending)

e BETTER PRINT QUALITY

Take a look at the Print Head It's already the standard of performance in millions of business machines now in the field. It prints
perfectly, continuously, hour after hour at 132 CPS for over 10O million characters with no overheating, print degradation or
malfunction. The stainless steel timing fence under the head places 7x7 dot matrix characters horizontally within thousandths. A
Stepper Motor drives high quality Tractors - the same ones used in all the most expensive printers - to provide precise vertical
character positioning. The continuous loop Ribbon and Re-inking Roller is automatically driven by the head mechanism (no separate
motor) and prints up to 5 million uniform-density characters before requiring replacement (that's simple too, taking only a few
seconds). The printer isequipped with a Forms Thickness Adjustment so you can get up to five high quality copies. Compare the print
quality and placement of the Model 801 with any other matrix printer. You won't find one better.

*« SIMPLE OPERATION
Just three control switches on the front panel - Reset. Form Feed and Power on/off (illuminated). Reset clears the 127 character input
buffer and sets the Top-Of-Form. Motion can be stopped at any intermediate position by Reset - or just use the manual knob on the
left side of the printer to advance paper. Forms length can be set to any integral number of lines by an internal DIP switch.

¢ SIMPLE INTERFACING
A single standard DB25 connector accepts either RS232 Serial or Centronics Parallel ASCIl coded input signals depending on how you
wire up the cable. The Model 801 interfaces easily to your Apple, TRS-80, PET or any S-IOO computer. An internal DIP switch determines
BAUD Rate of HO, 150, 300, 600 or 1200 BAUD. An Automatic Line Feed after each Carriage Return command is switch selectable..

¢ SIMPLE ELECTRONICS
All electronics including the Power Supply are included on a single circuit board. All ICs socketed for simple replacement. No pots to
get out of adjustment, either.

« SIMPLE MAINTENANCE
Preventive maintenance consists entirely of cleaning periodically. All bearing surfaces are permanently lubricated. No operator field
adjustments are necessary.

* SPECIFICATIONS

Print Type 7x7 Impact Dot Matrix Ribbon Continuous Loop with Re-inking Roller Buffer 127 Character or 2K *
Print Rate: 132 CPS (max) 5 Million Character Life Dimensions: 12"Hx18"W x14"D (30x45X35 cm)
Character Set 96 character upper/lower ASCII Copies Original +4 Copies Weight 29 Ibs (13 kg.)
Character Height 0 105 in (O 277 cm) Paper Feed Tractor or Friction * 35 Ibs. (12 kg.) Shipping
Print Format 80 in (203 cm.) line length Paper Standard Fan Fold Multi-copy Computer Power. 220 VAC. 15 A
80. 96 or 132* columns Forms up to 9 5/8" Wide (24.45 cm)) 50 HZ
Line Spacing 6 LA Interface 8-bit Parallel (Centronics compatible) Temperature: 0-45° C Ambient
Line Feed 50 ILPM Printing 560 LPM Slewing RS232C or 20 ma Current loop * Relative Humidity 10-90%
(I00 millisec Single Line) 110/1200 BAUD Switch-selectable * Available June 1980

SUBSTANTIAL DEALER/DISTRIBUTOR
DISCOUNTS AVAILABLE

Unit 2 106-120 Garratt Lane, Wandsworth SW18
(UK)  Telephone: 01-870 4524 Telex: 8954572
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COMPUTER

SERVICES
LIMITED

SILENTYPE

The sensational new printer for Apple Il.

*80 characters per line.
*S'Vwide thermal paper.
*Full high resolution graphics at 60 dots inch.
*Apple intelligent interface.
*96 characters ASCII set, compatible with Pascal
system.
*40 characters per second.
*Microprocessor controlled.
*Bi-directional look ahead printing.
*Quiet operation.
*No external power supplies.
*Only two diven parts. .
* High reliability.
*Clear 5x 7 characters.
*Portable 12" Wx 1Q" Dx 2%" H weighs 8161bs
2K Bytes of system firmware control operation of the
Silentype providing a wide range of operating modes:
TEXT PRINTING Modes:
Computer output to screen and printer
Computer output to screen only
Computer output to printer only
Transfer text on screen to printer (ie emulates
screen printer)
Formats:
Programmable page length
Programmable left margin
Programmable right margin
Programmable line length
Tabulation up to 80 columns
HIGH RES GRAPHIC SCREEN PRINTING
Modes:
Uni-directional or bi-directional
High res page 1or2
Chart recorder mode (line feed suppression)
Formats:
Reverse or normal image
Optional 90% rotation of screen
Optional two-times screen size
Programmable left margin.

SILENTYPE
Nett VAT Total
340.00 51.00 391.00
APPLE INTERFACE
Nett VAT Total
50.00 7.50 57.50
80ft paper roll
Nett VAT Total
2.25 0.34 2.59

WHAT LOGS, ANALYSES, PLOTS,

APPLETT ™

All over Britain Apple Il’s are logging, controlling and analysing data for forward
-looking research groups in industry and education

Apple provides a sensible solution to the headaches of data capture and
analysis. Standard cards exist for 16 channel (8 bit or 12 bit) A/D conversion,
parallel input/output, 33\ digitanalogue B.C.D., synchronous and
asynchronous serial RS232 IEEE-488, D/A conversion.........ccocceeeueee..

Apple will take data from B.C.D. instrumentation, strain gauges,
thermocouples, spectrometers, gas chromatographs, diffraction gauges,
pressure sensors, electronic balances etc.

The Apple's unique peripheral structure makes custom interfacing easy.
Powerful system firmware (including U.C.S.D. Pascal) means your application
isup and running efficiently.

Interested?? call Paul Fallwood or Carl Philips on 051 933 5511.

THE LANGUAGE SYSTEM

Apple computer's innovative answer to the
twin problems of software development
and ROM obsolescence.

* 16K Write-protectable RAM on plug-in
card gives all the advantages.of ROM while
allowing a choice of languages - Pascal.
Applesoft, Integer Basic, assembler and
forthcoming languages from Apple.

* Appropriate compiler interpreter loaded
into expansion RAM on switch on.
*Expands Apple RAM to 64K.

* Maintains compatibility with existing
software.

*Gives Euro-plus owners access to the
wealth of software, written for Integer Basic
and programmers aid.

*Comes complete - 7 manuals, 6 disks,
language card, replacement Roms, I.C.
extractor.

*Full U.C.S.D. Pascal implementation
compatible with Wirth's standard pascal.
‘Provides mini-computer like operating
system with full screen editor, filer,
compiler, p-code interpreter, macro-
assembler, demonstration programmes.

* Disk capacity (under Pascal) enlarged to
143K per disk.

*Fully compatible with external terminal.
*80 character/line with horizontal scrolling.
*Apple oriented extensions allow direct
control of keyboard, paddles, loudspeaker,
cassette inputs, TTL in, TTL out.
*Turtlegraphics extensions provide the
easiest way to use Apple's high resolution
graphics.

*Highspeed powerful firmware graphics
system.

*INIT. PENCOLOR, TURN, TURNTO,
MOVE, TEXT, GRAF, DRAWBLOCK
commands.

*Intrisics WCHAR. WSTRING provide
software character generator - easy
method of labelling axis, graphics and
mixing upper/lower case and user defined
graphics on the high-res screen.

APPLE LANGUAGE SYSTEM

Nett
299.00

VAT
44.85

Total
343.85

New Peripherals??? Ifits for the
Apple, exists and works, we already
have it!

Stack-Apple experts in the North-West. 290/298 Derby Road, Bootle, Liverpool 20. Telephone 051-933 5511.
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Specifications

CPU
Microprocessors Twin Z80A's with 4MHZ Clock Frequency. One Z80A (the host processor) performs all
processor and screen related functions. The second Z80A is "down-loaded" by the host to
execute disk 1/0. When not processing disk data, the second Z80 may be programmed by
the host for other processor related functions

Word Size 8 bits

Execution Time 1.0 microseconds register to register

Machine Instructions 158

Interrupt Mode All interrupts are vectored.

Floppy Disk
Storage Capacity 320K total bytes formatted on two BASFdouble density drives. Optional external 10-300
megabyte hard disk storage is available using optional S-100 bus adaptor.

250K bits/second

250 milliseconds. 35 milliseconds track-to-track

5»inch mini-disk

300 RPM

Data Transfer Rate
Average Access Time
Media

Disk Rotation

Internal Memory

Dynamic RAM 64K bytes dynamic RAM.

Static RAM 256 bytes of static RAM isprovided in addition to the main processor RAM. This memory
isused for program and/or data storage for the auxiliary processor.
1K bytes standard. Allows ROM "bootstrapping"” of system af power-on. ROM storage is
2708 compatible and may be reprogrammed by the user for custom applications.

CRT

Display Size 12-inch, dynamically focused. P4 phosphor.

Display Format
Character Font
Line Drawing

25 lines x 80 characters per line.
8 x 8 character matrix on a 8 x 12 character field

Characters Eleven special graphics symbols used for form generation.

Display Presentation Light characters on a dark background. Reversible through keyboard/program selection.
Bandwidth 20 MHZ.

Cursor Reversed image (block cursor)

Communications
Screen Data Transfer
Auxiliary Interface
Parallel Interface

Memory-mapped at 38 kilobaud. Serial transmission of data at rates up to 9600 bps.
Universal RS-232 asynchronous. Synchronous interface optional.
Radio Shack TRS-80 compatible.

S-100 Bus Printed circuit edge connector provided for connection of optional S-100 bus adaptor.
Transparent Mode Enables display of all incoming and outgoing control codes.
Parity Choice of even, odd, marking, or spacing.

Half or Full Duplex. One or two stop bits.

Transmission Mode 3
Direct positioning by either discrete or absolute addressing.

Addressable Cursor

System Utilities

Disk Operating System
DOS Software
Optional Software

CP/M
An 8080 disk assembler, debugger, text editor and file handling utilities.

FORTRAN ANSI standard. Relocatable, random and sequential disk access.
COBOL ANSI standard. Relocatable, sequential, relative and indexed disk access.
BASIC Sequential and random disk access. Full string manipulation, interpreter.

Extensive software development tools are available including software for the following
applications: Payroll, Accounts Receivable, Accounts Payable, Inventory Control, General
Ledger and Word Processing.

Application Packages

Keyboard

Alphanumeric

Character Set Generates all 128 upper and lower case ASCII characters.

Special Features N-Key Rollover, Automatic repeat (at 15 CPS), Keyboard lock/unlock.
Numeric Pad 0-9, decimal point, comma, minus.and four user-programmable function keys.

Up to 64 user-defined two-key function sequences

Special Functions Keys
Up, down, forward, backward, and home.

Cursor Control
Internal Construction
Cabinetry
Component Layout

Structural foam

Two board modular design. All processor related functions and hardware are on a single
printed circuit board. All video and power related circuits on a separate single board.
These two boards are interconnected via a single 22-pin ribbon cable.

CRT and two circuit boards mounted to base. CRT in a rigid steel frame. Disk Drive assem-
bly mounted into upper cover for ease of servicing.

Mounting

Environment

Weight

Physical Dimensions
Environment

Power Requirements

Approximately 45 pounds

14 He" (H) x 21 3Je (W) x 23 >+ (D)

Operating: 0° to 50° C Storage: 0° to 85° C; 10 to 95% rel. humidity - non condensing.
115 VAC, 60 HZ, 1 AMP (optional 230VAC/50HZ model available)

* Specifications subject to change without notice.

**x%  WIDELY. USED IN UK AND USA ***x*
aleliolel TESTED AND PROVEN il
**xx*  POWER AT YOUR FINGERTIPS alalolol
* kKK kK ke

++ ROBUST SET OF PROGRAMS WITH ERROR TRAPS COVERING PET DOS RENAME MALFUNCTIONS

CASUAL USER ERROR, DISK FAILURES, PET DOS MISMANAGEMENT BLOCK ALLOCATIONS,
FAILURES, FAST _SINGLE KEY STROKE' ENTRIES CONTROLLED _INPUT ITH VISIBLE LINE
LENGTH, AND DATE VERIFICATIONS PREVENTING ERRONEOUS DATE ENTRY

++ COMPREHENSIVE DATABASE MANAGEMENT SYSTEM INCLUDES

**** FILE CREATE / DELETE / SEARCH

**** RECORD CREATE / DELETE / CH / AMEND /

SEAR PRINT 4 WAYS
RECORD SORT BY ANY FIELD BOTH ALPHA OR NUMERIC
INDEX SEARCH OR GENERAL SCAN BY ANY FIELD (EG TOWN OR_CREDIT LIMIT)
FOUR ARITHMETIC FUNCTIONS TO USE AS CALCULATOR ON LAST FOUR FIELDS
AUTO CHECK TO PREVENT DOUBLE ENTRY WITH FILE MANAGEMENT SYSTEM DYNAMICALLY
ALLOCATING INFORMATION FOR MINIMUM DISK SPACE CONSUMPTION.

++ AUTO INVOICE NUMBERING (WITH OVERRIDE OFTIONR PLUS AUTO PRINTOUT _ INTEGRATED
WITH ADDRESS AND STOCK FILES FOR PAYMENT TERM DISCOUNT, AGENT ALLOCATION, PRICE
INDEX RETRIEVAL AND AUTO STOCK UPDATE; NOMINAL CODES RETRIEVED FROM ADDRESS FILES
MAY BE OPTIONALLY OVERRIDDEN

ok
ok
ok

AND 66 PURCHASE COMMODITY CODES WHICH ARE
INTO LEDGERS FROM ADDRESS FILES (INCLUDES OVERRIDE OPTION)

PURCHASES TO_INVOICE & GENERAL & OPEN ITEM

CURRENT USING
AUTOMATICALLY WRITTEN

++ AUTOMATIC TRIPLE POSTING OF SALES /
TRAIL TO

UT, SO Tl DISCREPENCIES E-ALL! DING A COU TS, OR
OPTIONALLY WRITTEN OFF AS DISCOUNTS TO THE CASH BOOK. THIS FACILITATES PART
++ FINAL LIQUIDITY STRIKES A COMPLETE AUDIT TRAIL BALANCE WITH CREDITORS AND

DEBTORS 0/S 'AMOUNTS, BANK BALANCES, STOCK MOVEMENTS, AND REMAINING STOCK VALUE TO
GIVE PROFITABLITY OF COMPANY IN BOTH FINANCIAL AND $TOCK ASSET TERMS.

+#+ POWERFUL ACCOUNT TRACKING FACILITIES INCLUDE AUTO STATEMENT PRODUCTION FOR ALL

ACCOUNTS EXCLUDING NIL BALANCES, WITH DATE COMPARISON AGE ANALYSIS TO * CURRENT *

30 DA 90 DAYS * AND APPROPRIATE MESSAGES WHEN A DATE BLOCK HAS AN

INCLUSION

++ COMPLETE SEARCH / CREATE / AMEND _/ DELETE / SORT / FACILITIES ANY

SIGNIFICANT LEDGER HEADING AGAINST EITHER OPEN OR ENERAL LEDGER 11 DATE [
OICE / ACCOUNT / AGENT / NOMINAL CODE 7 HEADINGS, FOR  FULL _INFORRHATION

RETRIEVAL SUCH_AS A SHORTLIST OF OVERDUE ACCOUNT FOR A SPECIFIED MONTH, ~ACCOUNT

LEDGER CARD RETREIVAL, NOMINAL ANALYSIS ETC.

PCW20

JUST COMPARE THIS LIST

RYMAN WINDOW _ENVELOPE = FOP CONVENIENT POSTING. TRACKING = PROGRAM
PRINTING OF PAST INVOICES - RECALL ON SCREAN. PLUS MONITOR OF SPECIFIED
PURCHASES OF COMMODITIES BY CODE

MONTHLY QUARTERLY TAX CALCULATIONS

ENABLING
SALES -

++ PLUS STANDARD MAILING TICKET PRINT

BANK UPDATE FROM RECEIVABLES AND PAYABLES AGAINST

++ STORES UP TO 2200 ADDRESSES OR UP TO 4000 SIMPLE
DISKETTE WITH 160K OF USER MENU CALLABLE PROGRAMS FROM
PROGRAM DISK— AND THE HARD CORE PROGRAMS CAN’T BE BUSTED

++ SUBSTANTIAL USER GROUP IN UK AND ABROAD WITH ALL POSITIVE FEEDBACK
Y 3/4 WEEKS AND RE-DISTRIBUTED FR OF _CHARGE EXCEPT

MAILING 50-70 POUND: P'AFg' SO YOU BECOME PART OF A COl MONWEALTH OF USERS
WITH AN IDENTITY OF INTERESTS.

LEDGER
OTHER

RECORDS
DISK.—

ON ONE
ONLY ONE

IMPLEMENTED
SK__ AND
WORKING
PROVEN, AND

INT TT*T

++ TOTAL PRICE VERSION3 475 POUNDS..ADD-ON STOCK OPTION 100 POUNDS..ADD-ON
OPTION..100 POUNDS.. REMAINING PROGRAMS 19,20,22,23 JOINTLY 100 POUNDS.

++ THINK OF JUST KEYING IN 100 INVOICES, 50 CHEQUES? PROVIDED _YOU
YOU COULD LEAVE OUR PROGRAMS
ER WHICH YOU MAY ET IN MOTIO
Y POST OUT ALL PAPERWORK WITH STATEMENTS
THE APPROPRIATE STATEMENT COMMENTS

++ CPM VERSION SPECIAL NOTE ***  WRITTEN ON
THREE HIGHER LEVELS OF OPERATION.

FILES ARE_FULLY RANDOM ACCESS
SYSLEMI\é TA/KES NO_ LONGER THAN SEVERAL SECONDS

IN
BANK

LEFT_ YO
SECRETARI AL
STATEMENg

AGE  ANALYSED

THE NEW SUPERBRAIN PROCCESSOR WITH

SO RETREIVAL OF _ANY RECORD IN _THE

FOLLOWED IMMEDIATELY WITH THE  OPTION

ON SERACHING THROUGH

ONE PROGRAM RESIDENT
RT _TWO

PRINT /

70 NAI
INSTANTLY RETREIVABLE)
4 MEGABYTES DISK STORAGE CAN HANDLE 20000 NAMES AND ADDRES ES OR

H 2.
LEDGER ENTRIES.
b = FULLY TRANSLATEABLE PROGRAM WITH RESIDENT VOCABULARY WHICH
TRANSLATED

U MAY  BE
INTO ANY FOREICN LANGUAGE IN A MATTER OF HOURS



Produced and widely used in England and U.S.A.
COMPLETE BUSINESS PACKAGE

INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY
PROMPTS USER AND VALIDATES ENTRIES. MENU DRIVEN

BUS VER 3.00 TO VER 8.00 PET AND CP/M
APPROXIMATELY 60-100 ENTRIES/INPUTS REQUIRE 2-4 HOURS WEEKLY AND ENTIRE BUSINESS IS UNDER CONTROL

*PROGRAMS ARE INTEGRATED
01=*ENTER NAMES & ADDRESSES
02=*ENTER/PRINT INVOICES........
03=*ENTER PURCHASES...........
04=*ENTER A'C RECEIVABLES..
05=*ENTER A'C PAYABLES
06=*ENTER'UPDATE INVENTORY....
07=ENTER'UPDATE ORDERS....
08=*ENTER'UPDATE BANDS :
09=*EXAMINE'REPORT SALES LEDGER . .
10=*EXAMINE'REPORT PURCHASE LEDGER
11=*MONITOR INCOMPLETE RECORDS . ..
12=*EXAMINE PRODUCT SALES............. ,

SELECT FUNCTION BY NUMBER ....

13=*PRINT CUSTOMERS STATEMENTS
14=*PRINT SUPPLIER STATEMENTS . .
15=*PRINT AGENT STATEMENTS .. ..
16=*PRINT TAX STATEMENTS...
17=GENERAL HELP
18=ALTER VOCABULARIES
19=PRINT YEAR AUDIT......
20=PRINT PROFIT'LOSS A'C..
21=ENDMONTH MAINTAINANC .
22=PRINT CASHFLOW FORECAST..........
23=ENTER PAYROLL NO RELEASE_
24=EXIT SYSTEM ..o

.ENTER WHICH ONE?

DATABASE MANAGEMENT INCLUDES
*** FILE CREATE'DELETE'SEARCH. *** RECORD CREATE'DELETE'SEARCH'4 OPTION PRINT.*** RECORD SORT ANY FIELD ALPHA
OR NUMERIC. *** INDEX SEARCH OR GENERAL SCAN'PRINT IN ANY FIELD (EG TOWN OR NAME). *** 4 ARITHMETIC FUNCTIONS
TO USE AS CALCULATOR ON LAST 4 FIELDS' *** AUTO CHECK TO PREVENT DOUBLE ENTRY TO FILE MANAGEMENT SYSTEM,
DYNAMICALLY ALLOCATING INFORMATION TO MINIMISE DISK SPACE CONSUMPTION

VERY FLEXIBLE. EASY TO USE
G.W.COMPUTERS U.K. ARE THE PRODUCERS OF THIS BEAUTIFUL PACKAGE
VER 3.00 (EXC PROG 19,20,22,23)=475.00, VER 4.00 INCLUDES AUTO STOCK-UPDATE=575.00, VER 5.00 INCLUDES AUTO BANK
UPDATE=675.00, VER 6.00 in CORE=775.00, VER 7.00 (inc 19,20,22,23) NOT YET RELEASED=875.00, VER RANDOM ACCESS=900.00,
VER 9.00 TRANSATEABLE=975.00. +++EACH LEVEL OVERRIDES LOWER ONE

WE EXPORT TO ALL COUNTRIES CALLERS ONLY BY APPOLINInENI CONTACT TONY WINTER UN 01.636.8210
89 BEDFORD COURT MANSIONS, BEDFORD AVENUE, LONDON U.C.1.

NOTE!!! ALL VERSIONS, ESPECIALLY 9.00 USE BROAD FINANCIAL PRINCIPLES AND 9.00 IS ONE 16K CORE PROGRAM
RELEASING BOTH DISK DRIVES FOR DAIA SIORAGt, AS HELL AS BEING fRANSLATEABLt INTO ANY FOREIGN LANGUAGE

We also sell the Hardware to do the above tasks
* so0 you can do the complete purchase at one source.

OFFER A GENERAL FILE DATABASE fIANADEMEN T SYSTEM (VALUE 100 POUNDS) PLUS 1 YEARS SOFTWARE SUPPUR! (VAL-UE

Xyv/T

50 POUNDS) FREE WITH A TOTAL SrSTEn PURCHASE
PET + PET + PET + PET * SOFTWARE SOFTWARE VARIOUS VARIOUS
CBM 32K 3032 795.00 CBM COMMACCOUNTS 650.00 WE SPECIALISE IN THE . ..
CBM 3040 DISKS 795.00 CBM COMPAY 150.00 NEW SUPERBRAIN DOUBLE . .
CBM 3022 PRINTER 525.00 CBM COMBIS'COMSTOCK 150.00 DENSITY TWIN DISK AND ..
CBM CABLES FOR ABOVE 45.00 CBM WORDPROII 75.00 QUAD DENSITY 800K TWIN .
PAPER AND 10 DISKS 57.00 CBM WORDPRO IlI 150.00 DISK COMPLETE MICRO . . .

BUS VER 3.00 475.00 COMPUTERS WITH THE .......
SUPERBRAIN +  SUPERBRAIN  BUS VER 4.00 STK'BNK 575.00 FULLEST HARDWARE AND ...

BUS VER 9.00R’ACCESS 975.00 SOFTWARE WUPPORT. ALL ..
TWIN Z80PU TWIN D'D/DRIVE CPMW'STARTEXT'PROC 250.00 YOU NEED WITH THIS ..........
64K RAM AND CRT 1950.00 CPM WORD-MASTER TX'ED 75.00 SUPERB SYSTEM (HOUSED . .

S§100 BUS ADAPTER
ADD-ON 11 MEG DISK

250.00 CPM MBASIC 80
P.0.A.  CPM COBOL 80

150.00
320.00

IN ONE FINE MODULE) IS .
ANY RS232 PRINTER. IT

S'BRAIN QUAD .800K 2300.00 CPM PASCAL Z 150.00 IS POSSIBLE TO EXPAND . .
PRINTERS + PRINTERS CPM FORTRAN 80 200.00 THE STORAGE CAPACITY ...
CPM ED'ASM S'BRAIN FREE.. §F THE LARGER 800K WITH
PAPER TIGER 195CPS 575.00 CPM PASCAL-M 250.00 UP TO 11 MEG HARD DISK .
TELETYPE 43SR 30CPS 875.00 CPM BYSTAM 75.00 AS WELL AS LINKING 32 .
DEC-LA 34 TRACT 30CP 875.00 CPM SUPERSORT 120.00 SUPERBRAINS TOGETHER ...
NEC-SPINWRITER 1650.00 CPM BASIC COMPILER 190.00 WITH A MULTI USER BASIC
QUME DAISY SPRINT5 1950.00 CPM DESPOOL 30.00 THIS UNDOUBTEDLY IS ... .
TEXAS 810 150CPS 1395.00 CPM BYSTAM IMS'N-STAR 75.00 ONE OF THE BEST SYSTEMS
SPECIALS + SPECIALS CPM TEXTWRITER 75.00 ON THE MARKET AT THIS ..
CPM POSTMATER 75.00 TIME. WHY NOT CALL.........
IMS 48K TWIN D'D/D 1750.00 CPM SELECTOR 3 180.00 TONY WINTER AND ASK FOR
N'STAR QUAD .7 MEG 2150.00 CPM CBASIC IMS 75.00 MORE INFORMATION.............
INTERTUBE I[Il TERML 495.00 CPM MACRO 80 75.00
COMPUTHINK * 800K * 795.00 CPM BASCOMPILER 190.00 NEW SYSTEM 33 78085 ....
CRDLESS PHONE INOUT 195.00  WARRANTY + WARRANTY 48/64K + 2.4 MEG 8" DISK
TELEPHONE ANSWER 230.00 LIKE SUPERBRAIN 4250.00
CORDLESS PHONE IN 80.00 90 DAY FREE REPLACEMENT 8" DISKS ALL IN THE CRT
tit+++++ SPECIAL INSTITUTION AND UNIVERSITY DISCUUNTS ++++*+++++

STOCK AND COMING ROUND.

BEDFORD AVE W.C.I.

(BARCLAYCARD WELCOME OTHERWISE CHEQUE WITH ORDER)
CONTACT TONY WINTER 01.636.82)0
89 BEDFORD CT MANS,



In celebration of the opening
of our new branches In
Banbury & Swindon we are delighted
to announce further additions to
our extensive product range...

Hard copy at soft prices.

An attractively styled 80/132 colurm
bidirectional metrix printer complete with cables
and interface for under £450! Specification
includes software selectable character size, 2K
buffer, friction/tractor feed and up to 120 c.p.s

Take big bytes from your Apple.

Give up trying to squash your data or programs
ontoa E\f*rw%ni-d(iqskette.y(%ur new ranp eogf fast,
low cost mass storage devices from512Kto 11
megabytes starts fromaround £1,750

0cC The eyes have it. Tired of poorTVsignal images? Up-grade toa professional video
nonitor. Our new lightweight 12" black and white monitors start fromaas little as £95.

Simulate to Stimulate Putaction intoyour graphicswiththis 3 dimensional
animated graphics software package. Use itto simulate flying or driving, to instruct
on navigation or engineering design. Only £95.

For more details of these and our mahy other products contact your nearest branch.

Computers for Science, Business and Education.

54 High Street, Banbury, Oxon.
.Telephone: Banbury (0295) 3477

40 Prospect Street, Caversham, Readin j, BeH«. 25 Havelock Street, Swindon, Wilts.
Telephone: Reading (0734) 4815 >5

Telephone: Swindon (0793) 694061

STOCK TAKE CLEARANCE ~

Allitem s to go

S100 KITS

8K STATIC RAM BOARDS KIT
7pn ppil PADNQ

DYNABYTE 16K STATIC RAM BOARDS

BUILT AND TESTED

DYNABYTE 32K STATIC RAM BOARDS

BUILT AND TESTED
CROMEMCO CPU CARD WITH
CROMEMCO 72 RACK SYSTEM
64K DYNAMIC RAM BOARDS

CHIPS

2708 £5.50 Z80 CPU
2716 £19.50 Z80OPIO
4116 £4.75 Z80 CTC
8080A CPU £4.50
172A £2.50

2MHZ 4MHZ
£75.00 £89.00
£89.00 £110.00
£275.00
£499.00
£395.00
£495.00
£7.99 £9.99
£6.99 £8.99
£6.99 £8.99

PLUS MANY OTHER ITEMS
PHONE TODA Y FOR DA TA

Only From

PCW 22

Unit A2, 9 Longford Ave,
Kilwinning Industrial Est.,
Kilwinning,

Ayrshire KA 136EX

Tel: 0294 57755 Telex: 779808

alram<o

Airamco Ltd,



Buying Computers?

Commodore PET 32K

m W m

Sharp MZ-80K
£520.00 plus VAT

PFlji j

m

ITT 20/20 16K

ACT 808 inc dual
aisKorive
£3950.00 plus VAT

ACT 808 inc dual
disk drive

* £3950.00

plus VAT wj

We’ll give you more
than a good deal

Under one roof in London's West End
you can find:

HARDWARE:

A comprehensive range of hardware to
meet most applications - and budgets,
with terms to suit you.

SOFTWARE:

Probably the widest range of off-the-shelf
software in the UK. Try out the packages
and choose the one that suits you, ortake
advantage of our consultancy Services
and we will analyse, recommend, demon-
strate, modify and install the programs
for you.

CONSULTANCY SERVICES:

To apply micro computer systems to
business, education or the home, make
an appointment with our trained profes-
sionals for friendly advice based on
extensive experience of discussing prob-
lems with many others like you.
MAINTENANCE AND REPAIR CLUB:
A maintenance and repair club that
guarantees microcomputer users mini-
mum downtime at very attractive
premiums.

REFERENCE MATERIAL:

A library of publications covering all
aspects of the microcomputer world,

Jw iB 'IT SMALL COMPUTERS-TO MAKE YOUR BUSINESS EIGGER_
Lion Computer Shops Ltd, Lion House, 227 Tottenham Court Road,
London W1 (First Floor). Telephone: 01-637 1601.

Telex: 28394 Lion G.

Open 9 to 6, Monday to Saturday (Thursday to 7).

including back issues of this and other
important periodicals.

Whether you are an experienced micro
user or a novice, looking for a system
for the home, business or pleasure, the
LION MICROCOMPUTER CENTRE
is the single source to meet all your
requirements.

CALL IN ANY TIME. We are open six
days a week, for you to take advantage
of the good deal you get when you buy
from LION.

The above prices do not apply
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OFFER
400K Random access disc drive for the 8K PET. PLUS 32K Expandamem memory expansion board.
LIST PRICE £1115.00 OUR PRICE £835.00

KINGSTON: KRK-1 NEW PRODUCT

Hardware Repeat Keys for all models of PET. Fitted in two minutes — Do not interfere with any other function — Can
speed up programming by 25%. PLUS New Rapid Cursor Programme.

Basic number and cursor pad unit £17.50

KINGSTON: TNW/K-2000 IMPROVED PRODUCT
The well known TNW-2000 bidirectional IEEE 488/RS232 interface in a new durable KINGSTON steel case.
Despite improvements still only £135.00

CMC: ADA-1200 OFFER
Still a few special price units left of the ADA-1200 unidirectional IEEE 488/RS232 interface
LIST PRICE £85.00 OUR PRICE £66.00

CMC: ADA-1400 NEW PRODUCT
A new addressable unidirectional |IEEE 488/RS232 interface, which we hope will outdistance its predecessor, the ADA-1200,
now moving into its three thousandth U.K. sale. £90.00

CMC: PETSET/APPLESET NEW PRODUCT
At last the relatively inexperienced PET and APPLE owner can tackle 16 channels of analogue input with nothing more than a
screwdriver. £135.00

KINGSTON: TNW/K-3000 NEW PRODUCT
The first KINGSTON rework of the TNW-232. A biported bidirectional IEEE 488/RS232 interface, which is intended for the
user who demands a lot from this equipment.

NOTES

1. ALL KINGSTON products carry a full ONE YEAR guarantee PLUS fixed price 'return to factory' Maintainance/Service
Agreement, which offers a ninety day second guarantee after each repair.

2. We will supply dealers with a sample unit on a full price C.W.O. basis. However any follow up orders will be discounted/
credited, as if the initial sample were a part thereof.

3. All cheques, money orders etc., should be made payable to 'KINGSTON COMPUTERS LTD".

Scarboroufl'l
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XITAN SYSTEMS -

°4 %

CROMEMCO SYSTEM 3

£4,412.00 for this system with vdu

The ideal business system. System includes a full 64K fast
RAM, dual full-size floppies (Persci 277), RS232
interface/20mamp loop for console device, parallel printer
port (Centronics/Anadex compatible), 21 slots tor
expansion, Lear Siesler 24 lines or 80 chars vdu, and
CROMEMCO's CDOS operating system with their 14 digit
BCD extended disk Basic — ideal for those accurate large
numbers required by successful businesses. CDOS is
CP/M functionally equivalent, with many extra facilities.
Optional extras from Xitan include Fortran, Cobol, Text
Formatting, Z-80 macro-relocating assembler and DBMS at
£59.00 each. CIS interactive screen handling Cobol at
£425.00 (recommended to serious business users),
Cromemco S100 boards, CP/M (we are an authorised oem
distributor of Digital Research's CP/M) for the System 3,
Wordmaster, Wordstar, Supersort, and CPM374X utilities.

COMING SOON! ... Full 7-terminal multi-user operating system from Cromemco for System 3 users. Up to 48K per user, all running
independently. This operating system has to be seen to be believed. It will run any of the Cromemco provided and supported software
packages, in any combination. Features include partition rescue facilities, allocating more memory to users, real-time clock for time/date
stamping of jobs and disk queueing techniques. Buy your System 3 now, expand later as you need it.

S100 BRITISH COLOUR BOARD

We are proud to offer the first BRITISH S100 Colour board. Manufactured by a local Southampton company — Hi-tech, we can thoroughly
recommend this product. Features include true PAL colour generation for high-definition on your television or colour monitor, 15+ colours
and black/white with 6 additional grey scales, 24 lines with 40 characters per line, with standard character set plus 44 numbers and symbols,
and 64 computer selected graphics symbols. Symbols include fractions and the £ symbol. Plotting is available at 80 X 72 resolution. Single
or double-height characters, with flashing on an on/off duty cycle of 3-1. The board is memory mapped on any 2K boundary, with its 1/0
port set at any of the 256 available on the S100 bus. Just plug into your S100 system and colour television and go! Driver software and
documentation provided. Price £295.00ex vat cash with order. Please specify if for television or 75 ohm monitor.

ON DEMO NOW! The Cromemco Z2-H.
For only£5,380.00set the reliability and quality of
Cromemco, coupled with the capacity of the new IM111
megabyte hard disk drive. This is incredible value for
money. Specification includes transfer rates of up to 10
times faster than the fastest standard floppy disk, DMA
controller for up to 7 hard disk units, and the new extended
CDOS operating system. Systems available in three
configurations: — A) The Z2-H complete integral system,
64K RAM, Z80A cpu, two double-sided mini-floppies,
RS232 console port, parallel printer port, power supplies,
cables, case and 12-slot S100 motherboard (7 slots free). B)
Additional hard disk subsystem for existing system 2 or
system 3 users consisting of one hard disk, DMA controller,
power supply, case and cable. C) As unit B but with two
hard disks. Prices: Unit A) £5,380.00

B) £4,330.00

C) £7,420.00

Xitan Systems also supplies and stocks vdus, printers, NORTH STAR HORIZON computers, Commodore Business Machines PETs, S100
boards, and books. We are here to demonstrate the range of quality microcomputer systems available for use today. Ring up for an
appointment now! You'll not be disappointed. We have Osborne's Sales Ledger and Payable Ledger in source form for use on Cromemco
System 3 with CBASIC2, and we can offer a customising service on these programs. Additional software includes Microsoft Basic
Interpreter and Compilers, Cbasic, Macro80, and CP/M for the North Star Horizon.

Xitan Systems Ltd., 23 Cumberland Place, Southampton SOI 2BB.
Tel: (0703) 38740 Hours Tue-Sat 9.30 am to 5.30 pm
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Now Available

Orders being taken by Sole Distributors.

B e B [Computers] Limited

The Consultants for the north LUest
SUITE 1. 124 NEWPORT STREET, BOLTON. TELEPHONE: 26644.

VIEWDATA
ACCESS
VIA PHONE
NETWORK

EXPAND WITH
RAM/PROM UP TO 64K

HARD
COPY

MAINFRAME
COMPUTER
E.G. PDPII
INTERFACE

TELETEXT
LINE INSERTER

THE SYSTEM IS FULLY EXPANDABLE VIA THE TECS BUS
STRUCTURE UP TO 64K; WILL SUPPORT ALL STANDARD
PERIPHERALS.

Send for further details to above address.

PCW 26

UHF T.V.
AERIAL

TELETEXT
RECEPTION

TABLE TOP
VERSION
ILLUSTRATED

RACK MOUNTING
AVAILABLE

TELETEXT
PAGE SELECT

FULL VIEWDATA
EDITING KEYBOARD

DISC
DRIVE

CASSETTE
1/0

PERIPHERAL
110

Dealer enquiries invited.



BEE LINES

FIRST PRODUCT FOR NATIONAL RELEASE

The Bee. (Prestel on your Pet)

This

RENTAL CAN BE ARRANGED. 10% SECURES ONE OF FIRST DELIVERIES.

PENDING P.O. APPROVAL DEALER ENQUIRIES INVITED.

PRESTEL IS A P.O. TRADE MARK

B bB [Computers] Limited

The Consultants tor the north LLIlest

ALL CHEQUES TO B. & B. (COMPUTERS) LTD. SUITE 1,

DELIVERIES OF HARDWARE 60/90 DAYS. 124 NEWPORT STREET,

SOFTWARE EX STOCK. BOLTON BL3 6AB.
LANCASHIRE.

Tel: (0204) 26644, 382741.

Have you been stung?

J A R S SPECIAL

ANNOUNCEMENT

S O F T W A R E B. & B. will part exchange

your software when you

buy Bee soft. (Send for
details or phone)

LEDGERS CIONTRO AGENTS
Y J c T e — Ve 77— >
, N S ; \% 7 "\
SALES STOCK INSURANCE
PURCHASE PRODUCTION ESTATE
NOMINAL PAYROLL TRAVEL
Vv > \

J ETC. ETC. ETC.
AT LAST!! PROFESSIONAL SOFTWARE FOR PETS & THE NEW TECS. SEND FOR DETAILS OR PHONE.
DEALER ENQUIRIES INVITED.
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"Precise, humanized, well documented an excellent
value” are the applauds now being given to United
Software's line of software. These are sophisticated
programs designed to meet the most stringent needs of
individuals and business professionals. Every package
is fully documented and includes easy to understand
operator instructions.

KRAM - Keyed Random Access Method - The new, ultra-fast access
method for the PET Disk, provides keyed retrieval/storage of data, in
either direct or sequential mode, by either full or partial key values.
Written by United Software in 6502 machine code, and designed with
the PET in mind, it exploits all the benefits of the PET Disk, allowing full
optimization of your system. Eliminates the need for “Sort” routines!
KRAM provides flexibility never seen on a micro before. KRAM is
modeled after avery powerful access method used on large-scale IBM
Virtual Storage mainframes. So “KRAM" all you can into your PET - it

will love you for it. .. COST $210

ACCOUNTS RECEIVABLE/PAYABLE - A complete, yet simple to use
accounting system designed with the small businessman in mind. The
United Software system generates and tracks purchase orders and
invoices all the way through posting "controlled" accounts payable and
accounts receivable subsystems.

Keyed Random Access file methods makes data access almost
instantaneous. The low-cost solution for the first time computer user
with up to 500 active accounts. Requirements - 32K PET, Dual Disk, any
80-column printer. . QQST $295

CASH RECEIPTS & DISBURSEMENTS - Makes it a breeze to track all
outgoing payments made by any type of business operation. Checks
are tracked by number and categorized by type of expense. Sorting,
summary, and audit trails make it easy to post to general ledger. This
system also categorizes incoming receipts. Uses KRAM file access
method. Requirements - 32K PET, Dual Disk (printer optional)....

COST $230
DATABASE MANAGEMENT SYSTEM - A comprehensive, interactive
system like those run on mainframes! Six modules comprising 42K of
programming allow you to; create, edit, delete, display, print, sort,
merge, etc., etc. - databases of up to 10,000 records. Printer routines
automatically generate reports and labels on demand. 60 pages of
concise documentation are included. Requirements- 16-32K PET and
2040 Dual Disk (printer optional). .. COST $125

(Sublicenses available to software houses.)
PROGRAMS FOR Super Startrek.......ccoeuee. 14.95
ENTERTAINMENT PET Music BOX.....ccoeeunnee 29.95

Space Intruders
« " UNITED SOFTWARE
(“Best Game of 1979") ..$19.95 PROGRAMS FOR BUSINESS

Jury/Hostage.....cocoeeveunee. 12.50

Kentucky Derby/Roulette 9.95 Checkbook X
Alien 1.Q./Tank....ccccueue..e. 9.95 Mortgage . 15.95
Tunnelvision/Maze Chase 14.95 Finance..... 12.95

Submarine Attack ........... 9.95 Bonds .......... ..12.95
Battle of Midway.. 7.95 Stock Analyzer...

Laser Tank Battle.. ... 9.95 Stock Options.........
SWarM .o 14.95 6502 Macro Assembler... 49.95

Look for the RED-WHITE-BLUE United Software Display at
your local computer dealer, or send check or moneyorder,
plus $3.00 shipping to: Telex 640055

UNITED SOFTWARE OF AMERICA

750 Third Ave. DEALER ORDERS INVITED
New York, NY. 10017 USA (212) 682-0347
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KRAM

KEYED RANDOM ACCESS METHOD
NOW AVAILABLE IN THE UK!

GIVES THE 16/32K PET AND 3040
DISK THE FOLLOWING FEATURES:
* ULTRA FAST DISK ACCESS *
WITH NAMED KEY VALUES
* VARIABLE RECORD SIZE - *
OPTIMISES DISK SPACE
* RETRIEVAL BY DIRECTOR *
SEQUENTIAL ACCESS
* NO SORTING - ACCESS IN *
FORWARD OR REVERSE ORDER
* 6502 MACHINE CODE ON ROM *
(USES MIDDLE ROM SLOT)

* BASED ON VIRTUAL STORAGE *
MAIN - FRAME TECHNIQUES
* MAILING LIST ISINCLUDED *
WITH DEMONSTRATION DISK
* EXCELLENT DOCUMENTATION *
TRAINING COURSES ARE NOT
REQUIRED!!

* SMALLER SIMPLER PROGRAMS *
ALLOW BIG REDUCTIONS IN
SYSTEM DEVELOPMENT TIME

£115.00 INCL VAT, BY POST CWO
BY ACCESS PHONE 01-546 7256

DEALERSHIPS AVAILABLE - ALSO:

PET DATABASE - INCLUDES KRAM
PACKAGE £195.00

PET PROFESSIONAL LIGHT PEN

LOOK NO HANDS! £35.00
PET RESET SWITCH - FITS IN SECONDS,
SAVES HOURS! £9.50
APPLEKRAM FOR DISK Il OR CORVUS

£115.00

ALL PRICES INCLUDE VALUE ADDED

TAX, POSTAGE & PACKING

Calca Software

LAKESIDE HOUSE KINGSTON HILL
SURREY KT2 7QT



OUR
SYSTEMS

CAN GROW

When you buy one of our
low price microcomputer
development systems you
not only get a fully
bumt-in and tested system designed and
manufactured to industrial standards. You also get
access to an ever-increasing range of software
tools. And ifyou require a VDU or printer now or
later,there is a selection of these and other
peripherals from which to choose. So your system
can grow and grow.

Our systems start to grow on you at £1525. This
buys you a 32KB system with dual 5} inch double
density floppy drives. At £1795 you can have a
48KB system or for £2665 one with the extra
memory storage provided by dual 8 inch double
density floppy drives. All the systems are based on
the powerful Z80 microprocessor and S100 bus
structure and can provide memory management.
Cartridge disc drives are available providing up to
40MB of storage.

ON YOU

The prices include the
CP/M operating system
which has become the
industry standard for
microcomputers. Other software options are:

Operating Systems

« CP/M+ PASCAL « CAP MICROCOBOL BOS
e Multi-User, Multi-Tasking Operating Systems

Languages
«C-BASIC COMPILER *M-BASIC » FORTRAN-80
«COBOL-80+ PASCAL « CIS-COBOL

There is also aword and text processing system
available that is ideal for report writing.

You simply take your pick from the develop-
ment software options.Or visit our London
showroom and see the systems demonstrated.

SYSTEMS 32KB + Dual
WITH 51 inch Floppies:
CP/M

48KB + Dual

5] inch Floppies: 17%
48KB + Dual £
8 inch Floppies:

Prices exclude VAT.
Nationwide maintenance facilities available.

FQUINOX

COMPUTER SYSTEMS LTD.
Kleeman House, 16 Aiming Street,
New Inn Yard, London EC2A 3HB
Tel:01-739 2387/9 & 01-729 4460
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MICRO MARKET

THE PROFESSIONAL PEOPLE
ALL YOUR FAVOURITE SYSTEMS AT PRICES YOU CAN AFFORD

WE OFFER A WIDE RANGE OF PERSONAL,
PROFESSIONAL AND BUSINESS SYSTEMS,
AND PERIPHERALS AT DISCOUNT WARE-
HOUSE PRICES, BUT WITH A SUPPORT
SERVICE MORE COMPREHENSIVE AND
EFFICIENT THAN FULL PRICE STORES.
ALL MACHINES CARRY OUR EXTENDED
NO QUIBBLE WARRENTY, AND ‘MICRO
MAINTENANCE’ OFFERS YOU COMPETA-
TIVE MAINTENANCE AGREEMENTS OR
REPAIR SERVICES ON ALL EQUIPMENT
AFTER THE WARRENTY PERIOD. OUR
IN-HOUSE SOFTWARE DIVISION IS
ALWAYS AVAILABLE TO OFFER ADVICE
AND SOLUTIONS TO YOUR SOFTWARE
PROBLEMS, AS ARE THE STAFF OF
‘MICRO MAINTENANCE’ TO HELP WITH
YOUR HARDWARE AND PERIPHERAL
ATTACHMENT DIFFICULTIES.

EXTRACTS FROM OUR PRICE LIST

COMPUTERS
* SUPERBRAIN 32K RAM, twin mini Floppies
320K CP/M. Most languages available.
Many business and personal packages available.
Only £1850.00
* EXIDY SORCERER 32K ROM Basic, Dual
cassette interface, RS232, Fully expandable.
From £699.00
* ALTOS 4MHZ 780 32K RAM, 1 megabyte 8
inch dual density Floppy Disks, RS232 x 2,
Parallel Port. Full software range available
including CP/M, Cobol, Business Basic, Fortran,
Pascal, Microsoft Extended Basic From £2750.00
VDU'S
* CIFER 2600 series —high quality displays with
detachable 62 or 102 key keyboard. From £650.00
* INTERTUBF. Il - the best VDU around, Integral
keyboard, numeric keypad, separate function
keys. Only £495.00
* PENTLAND VDU terminals —excellent value for
money. From £430.00

PRINTERS

* PATER TIGER 132 char. RS233/parallel
switchable interface, up to 275 lines/minute,
tractor feed. Feed £525.00

* ANADEX DP 8000 serial/parallel switchable
interface, 120 CP’s bi-directional, tractor feed.
From £499.00

SUPPLIES
Full range of top quality disks, cassettes, paper etc.

always available.

All prices exclude V.A.T.

THE SJL SYSTEM IS PRICE FROM £3500.00
AND INCLUDES:-

* HARDWARE AND SOFTWARE
COMPLETE IN SYSTEM DESK

FULL SUPPORT BEFORE, DURING
AND AFTER INSTALLATION

SYSTEM TAILORED TO YOUR UNIQUE
REQUIREMENTS

DATA BASE CONCEPT ENSURES TOTAL
INTEGRATION OF APPLICATIONS

SJLB8000

WE ARE NOW DISTRIBUTORS FOR THE

SJL 8000 BUSINESS MANAGEMENT *
SYSTEM. SJL HAS BROUGHT TO THE

MICRO COMPUTER INDUSTRY INVAL-

UABLE EXPERIENCE GAINED FROM
DESIGNING AND IMPLEMENTING SYS-

TEMS ON LARGE MAINFRAME COMPU-

TERS.

DESIGN CONCEPT ELIMINATES OPERATING SYSTEM, FILES, AND USER PROGRAMS,
ENSURING EASE OF USE BY EXISTING STAFF. CALL IN FOR DEMONSTRATION

PHONE, CALL OR WRITE FOR COMPLETE PRICE LIST AND DEMONSTRATIONS
TEL: 01-751 6695 TWX: 8954428 138 CHALMERS WAY, NORTH FELTHAM TRADING
ESTATE, FELTHAM, MIDDX.

MICRO MAINTENANCE

NOW THE MAINTENANCE AND REPAIR SERVICE YOU HAVE BEEN WAITING FOR.

WE HAVE EXPANDED OUR EXISTING LARGE MAINFRAME ENGINEERING OPERATION TO
INCLUDE MOST MAJOR MAKES OF PERSONAL, PROFESSIONAL AND BUSINESS COMPUTER
SYSTEMS. THIS MEANS YOU CAN NOW OBTAIN THE SPEEDY AND EFFICIENT SERVICE
DEMANDED THROUGHOUT DATA PROCESSING BY LARGE INDUSTRIAL MAINFRAME
users:

MAINTENANCE CONTRACTS ARE AVAILABLE ON INDIVIDUAL ITEMS OR ON COMPLETE
SYSTEMS. BECAUSE OF OUR LARGE RESOURCES BOTH IN TEST EQUIPMENT AND MICRO
ENGINEERING SKILLS, THOSE NOT REQUIRING A MAINTENANCE CONTRACT WILL FIND
THEIR REPAIRS ARE CARRIED OUT WITH MINIMUM DELAY AND EXPENSE. BOTH REPAIR
AND MAINTENANCE SERVICES ARE OFFERED ON SITE OR DELIVERED TO ENGINEERING
CENTRE BASIS. TRADE ENQUIRIES WELCOME.

PHONE, CALL OR WRITE FOR COMPLETE PRICE LIST AND DEMONSTRATIONS
TEL: 01-751 6695 TWX: 8954428 138 CHALMERS WAY, NORTH FELTHAM TRADING
ESTATE, FELTHAM, MIDDX.

"MICRO MARKET AND MICRO MAINTENANCE ARE PART OF SUN COMPUTING SERVICES LTD"
30 PCW



\Whatwill you dowith
2-year-old programmers

whenthey reach 16?

Any microcomputer isa major
investment for an educational establish-
ment. Many potential users feel that a
BASIC only computer isample for their
needs. That may be fine today, but with
computer education starting so early you
may in a surprisingly short time find you
want more than current implementations
ofBASIC.

The 380Z isa computer that can
grow to match your needs.

In the design ofthe 380Z our
target user isthe graduate research
scientist. This ensures that the expand-
ability and versatility needed tomorrow
has been provided for in the computer
you buy now.

Might you want to add disc
storage in the next few years?

I fyou do:

Given good hardware, software
availability completely determines the
flexibility and usefulness ofyour system.
There isabsolutely no question that a
Z80 based micro-computer which uses
the industry-standard CP/M* disk
operating system has several times more
software on the market available to it
than non CP/M computers.

Today you can purchase a mature
CP/M BASIC, FORTRAN, COBOL or
Text Processor for the 380Z. Soon there
will be CP/M Pascal and Database
Management systems,

CP/M software is several years
ahead ofsoftware available for non
CP/M family machines.

I fyou don't:

Remember that professionals
writing packages for your cassette
system will themselves often use a disk
380Z, and the power oftheir tools will
influence what they produce.

For many people a disk machine
istoo expensive - but at least the 3802

approach will allow your students to
advance.

380Z BASIC isnot frozen in ROM.
An enhanced BASIC could be loaded in
mid 1980 and a BASIC with structured
features sometime later.

On the 380Z the memory used by
a BASIC interpreter can also be used for
other software.

Does our research-oriented
design pay offin classroom hardware?

Our scientific graphics was
produced for the professional user.
Interest in it for classroom use has been
surprising.

The 380Z has the best graphics
now available on a microcomputer,

allowing multiple resolutions, multiple
paging, fading and accurate control over
colour. All these features help bring
excitement to efforts in computer
assisted learning.

Our standard machine comes
with low resolution graphics and support
for this from BASIC allows you to plot a
point directly with a plot command -
useful for training and teaching.

It isworth remembering too that
neither our low resolution graphics nor
our optional scientific (high resolution)
graphics has any limiting effect on your
memory usage, and in both you can

freely mix upper and lower case text and
diagrams.

Mains noise can cause system
crashes which result in loss ofprograms
and data. All current 380Zs include a
mains filter which significantly reduces
the chances ofthis happening.

Don’tbuy a 380Z on patriotic
grounds.

Please only buy it ifyou would
have bought it anyway. But remember,
because it isdesigned and manufactured
here you are bound to have better access
to us for influence and help than ifwe
were on the other side ofan ocean.

Prices range from a 16K cassette
380Z @£897 to a 56K Dual Full Floppy
Disk 380Z @£3322.

LOWER COSTS
Three things have happened
which make it easier to buy a 380Z.

ONE: From 1st November 1979
most prices have been
reduced.

TWO: Schools and some

colleges can now get a
5% discount on computer
orders.

THREE: A new Local Authority
quantity discount scheme
has been introduced to
make it easier for more
users to benefit from
quantity purchasing.

Please contact the Sales Office for

details.

Research Machines

RESEARCH MACHINES Ltd,

PO. Box 75, Mill Street, Oxford, England.
Telephone: Oxford (0865) 49791/2/3.
Please send for full sales information.
Prices do not include shipping costs or
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GourmetGoodies

Super software from the world’s leading microsoftware supplier.

™

(

Software /
DIGITAL RESEARCH

CP/M* FDOS Diskette Operating System complete with
Text Editor. Assembler. Debugger. File Manager and system
utilities. Available for wide variety of disk system including
North Star, Helios Il. Micropolis, ICOM (all systems) and Altair.
Supports computers such as Sorcerer. Horizon, Cromemco.
Ohio Scientific. RAIR Black Box, Research Machines,

Dynabybe, etc. £75/£15
CP/M version 2 (not all formats available immediately)

£95/£15
MP/M £195/£25
MAC 8080 Macro Assembler. Full Intel macro definitions.

Pseudo Ops include RPC, IRP. REPT, TITLE. PAGE, and
MACLIB. Z 80 library included. Produces Intel absolute hex
output plus symbols file for use by SID (see below) £55/£10

SID 8080 symbolic debugger Full trace, pass count and
break point program testing system with back trace and
histogram utilities. When used with MAC, provides full symbolic
display of memory labels and equated values £45/£10

ZSID Includes Z80 mnemonics, requires Z80 CPU £50/£10

TEX Text formatter to create paginated, page numbered and
justified copy from source text files, directable to disk or primer
£45/£10

DESPOOL Program to permit simultaneous printing of data
from disk while user executes another program from the console
£30/£1

MICROSOFT

BASIC 80 Disk Extended BASIC Interpreter Version 5, ANSI
compatible with long variable names, WHILE WEND, chaining,
variable length file records £155/£15

BASIC Compiler - Language compatible with Version 5
Microsoft interpreter and 3-10 times faster execution. Produces
standard Microsoft relocatable binary output. Includes
Macro-80. Also linkable to FORTRAN-80 or COBOL-80 code
modules £195/£15

FORTRAN 80 -ANSI '66 (except for COMPLEX) plus many
extensions. Includes relocatable object compiler, linking loader,
library with manager. Also includes MACRO-80 (see below)

£205/£15

COBOL 80 ANSI| '74 Relocatable object output. Format
same as FORTRAN-80 and MACRO-80 modules. Complete
ISAM. Interactive ACCEPT DISPLAY, COPY, EXTEND

£325/£15

MACRO 80 8080 Z80 Macro Assembler. Intel and Zilog
mnemonics supported. Relocatable linkable output. Loader,
Library Manager and Cross Reference List utilities included
£75/£10

XMACRO 86 8086 cross assembler. All Macro and utility
features Of MACRO 80 package. Mnemonics slightly modified
from Intel ASM86. Compatability data sheet available .£155/£15
EDIT 80 - Very fast random access text editor for text with or
without line numbers. Global and intra-line commands
supported. File compare utility included £45/£10

EIDOS SYSTEMS

KISS - Keyed Index Sequential Search. Offers complete Multi-
Keyed Index Sequential and Direct Access file management.
Includes built-in utility functions for 16 or 32 bit arithmetic,
string/integer conversion and string compare. Delivered as a
relocatable linkable module in Microsoft format for use with
FORTRAN 80 or COBOL 80 etc £190/£15

KBASIC — Microsoft Disk Extended BASIC with all KISS
facilities, integrated by implementation of nine additional
commands in language. Package includes KISS REL as
described above, and a sample mail list program...........£295/£25
To licensed users of Microsoft BASIC-80 (M BASIC) £215/£25

MICROPRO

SUPER SORT 1 - Sort, merge, extract utility as absolute
executable program or linkable module in Microsoft format.
Sorts fixed or variable records with data in binary, BCD, Packed
Decimal, EBCDIC, ASCII, floating, fixed point, exponential,
field justified, etc. etc. Even variable number of fields per recprd!

£125/£15
SUPER SORT Il - Above available as absolute program only

£105/£15
SUPER SORT Il - As Il without SELECT/EXCLUDE

£75/£15

WORD MASTER Text Editor - In one mode has super set of
CP/M's ED commands including global searching and
replacing, forward and backwards in file. In video-mode,
provides full screen editor for users with serial addressable-
cursor terminal £75/£15

WORD STAR - Menu driven visual word processing system
for use with standard terminals. Text formatting performed on
screen. Facilities for text paginate, page number, justify, center,
underscore and PRINT. Edit facilities include global search and
replace, read/write to other text files, block move, etc. Requires
CRT terminal with addressable cursor positioning £255/£15

GRAFFCOM

PAYROLL - Designed in conjunction with the spec for PAYE
routines by HMI Taxes. Processes up to 250 employees on
weekly or monthly basis. Can handle cash, cheque or bank
transfer payments plus total tracking of all year to date figures.
Prints emp master, payroll log, payslips and bank giros.
Requires CBASIC-2 £475/£15

COMPANY SALES - Performs sales accounting function.
Controls payments of invoices and prints sales ledger and aged
debtors report. Suitable for any accounting period.
Comprehensive VAT control and analysis of all sales invoices.
Requires CBASIC 2 £425/£15

(n

(1

¢

™

Software  /
with / Manual
Manual /  Alone

COMPANY PURCHASES Performs purchase accounting
function. Controls invoices, credit & debit notes. Prints
purchase ledger, aged creditors report and payment advices.
Comprehensive VAT control and analysis of all purchases.
Interfaces with the NAD system. Requires CBASIC-2
£425/£15
GENERAL ACCOUNTING Produces Nominal Ledger, Trial
Balance, P-L and Balance Sheet. Define your own coding
system. Interactive data entry plus optional data capture from
Company Sales and Company Purchases. Requires CBASIC-2
£375/£15
STOCK CONTROL
Maintains stock records, monitors stock levels to ensure
optimum stock holding. Details include stock desc., product
code, unit, unit price, quantity on hand on order/minimum.
Stock analysis reports can be weekly, monthly, quarterly etc.
Interfaces with Order Entry Invoicing system Requires
CBASIC-2 £325/£15
ORDER ENTRY & INVOICING
Pferforms order entry and invoicing function. Handles invoices
for services and consumable items, part orders and part
quantities. Sales Analysis report shows sales movemets and
trends for user-defined period Interfaces with Stock Control.
ADD and Company Sales systems. Requires CBASIC-2
£325/£15
ADD Complete control of all your names Et addresses
including suppliers, clients, enquiries etc. Assign your own
coding system and select all output via the report generator. Will
print anything from mailing labels to directories. Requires
CBASIC 2 £225/£12

COMPLETE ACCOUNTING PACKAGE Combined
Company Sales, Company Purchases, General Accounting, and
ADD systems £950/£45
SALES ORDER PROCESSING PACKAGE -Combined Stock
Control,Order Entry and Invoicing and NAD systems C550/C30

STRUCTURED SYSTEMS GROUP

ANALYST - Customised data entry and reporting system.
User specifies up to 75 data items per record. Interactive data
entry, retrieval and update facility makes information
management easy. Sophisticated report generator provides
customised reports using selected records with multiple level
breakpoints for summarisation. Requires CBASIC-2, 24 x 80
CRT, printer and 48K system £125/£10
LETTERIGHT Program to create edit and type letters or other
documents. Has facilities to enter, display, delete and move
text, with good video screen presentation. Designed to integrate
with NAD for form letter mailings. Requires CBASIC-2 £105/£15

NAD Name and Address selection system - interactive mail list
creation and maintenance program with output as full reports
with reference data or restricted information for mail labels.
Transfer system for extraction and transfer of selected records
to create new files. Requires CBASIC-2 £45/£12

QSORT - Fast soft, merge program for files with fixed record
length, variable field length information. Up to five ascending or
descending keys. Full back-up of iriput files created £50/£12

SOFTWARE SYSTEMS

CBASIC-2 Disk Extended BASIC - Non-interactive BASIC
with pseudo code compiler and runtime interpreter. Supports
full file control, chaining, integer and extended precision
variables etc £75/£10

MICRO FOCUS

STANDARD CIS COBOL ANSI '74 COBOL standard
compiler fully validated by U.S. Navy tests to ANSI level 1
Supports many features to level 2 including dynamic loading of
COBOL modules and a full ISAM file facility. Also, program
segmentation, interactive dubug and powerful interactive
extensions to support protected and unprotected CRT screen
formatting from COBOL programs used with any dumb terminal

£400/£25

FORMS 2 - CRT screen editor. Automatically creates a query
and update program of indexed files using CRT protected and
unprotected screen formats. Output is COBOL data descriptions
for copying into CIS COBOL programs. No programming
experience needed. Output program directly compiled by CIS
COBOL (standard) £100/£12

MICRO DATA BASE SYSTEMS

HDBS — Hierarchical Data Base System. CODASYL orientated
with FILEs, SETs, RECORDS and ITEMs which are all user
defined. ADD, DELETE, UPDATE SEARCH, and TRAVERSE
commands supported. SET or*eHTg is sorted, FIFO, LIFO, next
to prior. One to many set rv*.ionship supported. Read/Write
protection at the FILE level. Support FILEs which extend over
multiple floppy or hard disk devices.
MDBS - Micro Data Base System. Full network data base with
all features of HDBS plus multi-level Read/Write protection for
FILE, SET, RECORD and ITEM”Hplicit representation of one to
one SET relationships. Sup~rfs multiple owner and multiple
record types within SETs. HDBS files are fully compatible.
MDBS DRS — MDBS with Dynamic Restructuring System
option which allows altering MDBS data bases when new
ITEMs, RECORDS, or SETs are needed without changing
existing data.
HDBS Z80 version £135/£25
MDBS Z80 version........ £395/£25
MDBS DRS Z80 version £455/£25
8080 Version available at £45 extra
Z80 version requires 20K RAM. 8080 version requires 24K RAM.
(Memory requirements are additional to CP/M and application
program.)

When ordering HDBS or MDBS please specify if the version
required is for 1) Microsoft L80 i.e. FORTRAN-80, COBOL-80,
BASIC COMPILER, 2) MBASIC 4, XX, or 3) BASIC-80 5.0.
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Software for most popular 80801Z80 computer disk systems including
NORTH STAR HORIZON, VECTOR MZ, OHIO SCIENTIFIC,
CROMEMCO, PROCESSOR TECHNOLOGY, RAIR BLACK BOX,
DYNABYTE, SD SYSTEMS, RESEARCH MACHINES, ALTAIR,
EXIDY SORCERER, IMSAI, HEATH, and 8" IBM formats

Software |/
atucd with | Manual
OTHER Manual | Alone
PASCAL/M - Compiler generates P code from extended
language implementation of standsPASCAL Supports overlay
structure through additional procedz”jjlls and the SEGMENT procedure
type Provides convenient strir.AtTdndling capability with the added
variable type STRING. Untyped files allow memory image 10 Requires
56KCP/M €195/£20
PASCAUZ - Z80 native code PASCAL compiler. Produces
optimised portable reentrant code. All interfacing to CP/M is
through the support library. The package includes compiler
companion macro assembler and source for the library. Requires
56K and Z80 CPU. Version 2 includes all of Jensen/Wirth except

variant records C155/C15
Version 3 Upgrade with variant records and strings expected
2/80 £205/£15
PASCAUMT — Subset of standard PASCAL. Generates

ROMable 8080 machine code. Symbolic debugger included.
Supports interrupt procedures, AP/M file I/O and assembly
language interface. Real variattcH!an be BCD, software floating
point, or AMD 9511 hardwai*T.oating point. Version 3 includes
Sets, Enumeration and Record data types. Manual explains
BASIC to PASCAL conversion. Source for the run time package
requires MAC (See under Digital Research). Requires 32K.
£135/£20
TINY C - interactive interpretive system for teaching
structured programming techniques. Manual includes full
source listings E45/C30

BDS C COMPILER - Supports most major features of
language, including Structures, Arrays, Pointers, recursive
function evaluation, linkable with library to 8080 binary output.
Lacks data initialization, long b float type and static £t register
class specifiers. Documentation includes "C" Programming
Language book by Kernighan & Ritchie .C60/C10
WHITESMITHS C COMPILER The ultimate in systems
software tools. Produces faster code than Pascal with more
extensive facilities. Conforms to the full UNIX Version 7 C
language, described by Kernighan and Ritchie, and makes
available over 75 functions for performing /O, string
manipulation and storage allocation. Compiler output in
A-Natural source. Supplied with A-Natural. Requires 60K CP/M

£325/£20
POLYVUE/80 — Full screen editor for any CRT with XY cursor
positioning. Includes vertical and horizontal scrolling, interactive
search and replace, automatic text wrap around for word
processing, operations for manipulating blocks of text, and
comprehensive 70 page manual £70/£12

POLYTEXT/80 — Text formatter for word processing
applications. Justifies and paginates source text files. Will
generate form letters with custom fields and conditional
processing. Suport for Daisy Wheel printers includes variable
pitch justification and motion optimization........ .......E45/£10

ALGOL 60 Compiler - Powerful block-structured language
featuring economical run time dynamic allocation of memory.
Very compact (24K total RAM) system implementing almost all
Algol 60 report features plus many powerful extensions
including string handling, direct disk address I/O etc. Requires
Z80 CPU £110/£12

Z80 Development Package - Consists of (1) disk file line
editor, with global inter and intra-line facilities; (2) Z80 relocating
assembler, Zilog Mostek mnemonics, conditional assembly and
cross reference table capabilities; (3) linking loader producing
absolute Intel hex disk file for CP/M LOAD, DDT or SID
facilities....... £50/£12

ZDT — Z80 Debugger to trace, break and examine registers
with standard Zilog/Mostek mnemonic disassembly displays.
Facilities similar to DDT £20 when ordered with Z80.
Development Package £30/£7

DISTEL — Disk based disassembler to Intel 8080 or TDL/Xitan

Z80 source code, listing and cross reference files. Intel or TDL
Xitan pseudo ops optional. Runs on 8080..... ....E35/E7

DISILOG - As Distel to Zilog Mostek mnemonic files. Runs on
Z80 only £35/£7

TEXTWRITER Il — Text formatter to justify and paginate
letters and other documents. Special features include insertion
of text during execution from other disk files or console,
permitting recipe documents to be created from linked
fragments on other files. Has facilities for sorted index, table of
contents and footnote insertion. Ideal for contracts manuals,
etc £75/£3

POSTMASTER — A comprehensive package for mail list
maintenance that is completely rrivnu driven. Features included
keyed record extraction andJcHT production. A form letter
program is included which p”.des neat letters on single sheet
or continuous forms. Compatible with NAD files. Requires
CBASIC 2 £85/£10

XASM-68 — Non-macro cri*s-assembler with nested

conditionals and full range "<£*dudo operations. Assembles

from standard Motorola M C”V) mnemonics to intel hex
£115/£15

XASM 65 - As XASM-68 Technology MCS 6500

series mnemonics...... £115/£15

WHATSIT? — Interactive data-base system using associative
tags to retrieve information by subject. Hashing and random
access used for fast resonse. Requires CBASIC ...E70/E15

XYBASIC Interative Process Control BASIC — Full disk BASIC
features plus unique commands to handle bytes, rotate and
shift, and to test and set bits. Available in integer, Extended and
ROMable versions.

Integer Disk or Integer ROMable
Extended Disk or Extended ROMable.

£165/£15
£215/£15

SMAL/80 Structured Macro Assembley Language - Package
of powerful general purpose text macro processor and SMAL
structured language compiler. SMAL is an assembler language
with IF-THEN-ELSE, LOOP REPEAT-WHILE, DO-END, BEGIN
END constructs £40/£10

™

Software  /
with / Manual
Manual /  Alone
SELECTOR IlI-C2 - Data Base Processor to create and
maintain multi Key data bases. Prints formatted, sorted reports
with numerical summaries or mailing labels. Comes with sample
applications including Sales Activity, Inventory, Payables,
Receivables, Check Register, and Client/Patient Appointments ,
etc. Requires CBASIC Version 2. Supplied in source code.
£185/£12

CPM/374X Utility Package - has full range of functions to
create or re-name an IBM 3741 volume, display directory
information and edit the data set contents. Provides full file
transfer facilities between 3741 volume data sets and CP/M files

£125/£7

BASIC UTILITY DISK - Consists of (1) CRUNCH 14
Compacting utility to reduce the size and increase the speed of
programs in Microsoft Basic and TRS-80 Basic. (2) DPFUN -
Double precision subroutines for computing nineteen
transcendental functions including square root, natural log, log
base 10, sin, arc sin, hyperbolic sin, hyperbolic arc sin, etc.
Furnished in source on diskette and documentation £30/£10

THE STRING BIT - Fortran character string handling.
Routines to find, fill, pack, move, separate, concatenate and
compare character strings. This package completely eliminates
the problems associated with character string handling in
FORTRAN. Supplied with source ....£30/£10

BSTAM — Utility to link one computer to another also equipped
with BSTAM. Allows file transfers at full data speed (no
conversion to hex), with CRC block control check for very
reliable error detection and automatic retry. We use it! It's great!
Full wildcard expansions to send ‘.COM, etc. 9600 baud with
wire, 300 baud with phone connection. Both ends need one.
Standard and M versions can talk to one another ...E75/£5

STRING/80 — Character string handling plus routines for direct
CP/M BDOS calls from FORTRAN and other compatible
Microsoft languages. The utilit'*jVrary contains routines that
enable programmes to chain L"£-O M file, retrieve comand line
parameters, and search fil*uirectories with full wild card
facilites. Supplied as linkable modules in Microsoft format.

£50/£12
STRING/80 source code available separately £185/n.a.
VSORT — Versatile sort/merge system for fixed length

records with fixed or variable length fields. VSORT can be used
as a stand-alone package or load/d and called as a subroutine
from CBASIC'2. When used ar**7.broutine VSORT maximizes
the use of buffer space by So”jwj the TPA on disked restoring
it on completion of sorting. Records may be up to 255 bytes
long with a maximum of 5 fields. Upper/lower case translation
and numeric fields supported.. <. £105/£15

CBS — Configurable Business System is a comprehensive set
of programmes for defining custom data files and application
systems without using programming language such as BASIC,
FORTRAN, etc. Multiple key~gVjs for each data file are
supported. Set-up program “vComizes system to user's CRT
and printer. Provides fast aneieasy interactive data entry and
retrieval with transaction processing. Report generator
program does complex calculations with stored and derived
data, record selection with multiple criteria, and custom
formats. Sample inventory and mailing list system included. No
support language required £185/15

Orders must specify disk
type and format, e.g.
North Star-Horizon single
density.

Add VAT to orders for
software (not manuals
alone) Add 50p per item
postage and packing
minimum €11

All orders must be
prepaid (except COD or
credit cardl Make
cheques POs etc payable
to Lifeboat Associates

Manual costs are
deductable from
subsequent software
purchase

Lifeboat Associates
32 Neal Street
London WC2H 9PS
01-379 7931

@ Modified version available for use with CP M as implemented on Heath

and TRS-80 Model 1 computers

(L) User license agreement for this product must be signed and returned to

Lifeboat Associates before shipment may be made

*CP M is a trademark of Digital Research
"Z80 is a trademark of Zilog Inc

The Software Supermarket is a trademark of Lifeboat Associates

EFFECTIVE MARCH 1980



NTERPRISES

BY OSBORNE
Introduction to Microcomputers Series

Vol 0: Beginners Book £ 5.95
Vol 1: BASIC Concepts £ 6.30
Vol 2: Some Real Microprocessors (without binder) £ 18.95
Vol 2: Some Real Microprocessors (with binder) £ 24.70
Vol 2: Updating supplement set Nos. 1—6 £ 18.95
Vol 3: Some Real Support Devices (without binder) £ 11.95
Vol 3: Some Real Support Devices (with binder) £ 17.70
Vol 3: Updating supplement set Nos. 1—6 £ 18.95
1 binder (Specify for Vol 2 or 3) £ 5.75
1 Updating supplement (Specify for Vol 2 or 3) £ 4.00
PET and the IEEE 488 (GPIB) bus £ 9.95
6800 Programming for Logic Design £ 6.30
8080 Programming for Logic Design , £ 6.30
Z80 Programming for Logic Design £ 6.30
280 Assembly Language Programming £ 8.15
6502 Assembly Language Programming £ 8.25
8080A/8085 Assembly Language Programming £ 7.95
6800 Assembly Language Programming £ 7.95
C Basic Wang Basic
Accounts Payable and Accounts Receivable £ 13.15 £ 12.75
Payroll with Cost Accounting £ 13.50 £ 12.95
General Ledger £ 12.25 £ 11.95
.Some Common BASIC Programs £ 7.95
GENERAL
See Magazines and Subscriptions! See Osborne Books!
Microprocessors from Chips to System £ 7.00
Microprocessor Interfacing Techniques £ 9.95
Numbers in Theory and Practice (A BYTE publication) £ 5.50
Cheap Video Cookbook £ 4.30
CMOS Cookbook £ 7,50
IC OP-AMP Cookbook £ 8.95
RTL Cookbook £ 4,25
TTL Cookbook £ 7.50
Ciarcias Circuit Cellar £ 5.50
First Book of Kim £ 7.00
Buyers Guide to Microsoftware £ 2.40
Calculating with BASIC £ 4.95
Computer Programs that Work (In BASIC) £ 295
BASIC Software Library: (Listings)
Vol 1. Business and Games Programs £ 17.50
Vol 2: Maths, Engineering and Statistical Programs £ 17.50
Vol 3: Advanced Business Programs £ 26.95
Vol 4: General Purpose Programs £ 7.95
Vol 5. Experimenters Programs £ 7.95
Vol 6: Miniature Business System £ 32.50
Vol 7: Chess/Medbil/Wdproc Programs £ 26.95
Vol 8: Home owners Programs £ 14.95
Dr Dobbs Journal, Volume 1 £ 13.95
Dr Dobbs Journal, Volume 2 £ 13.95
Dr Dobbs Journal. Volume 3 £ 13.95
Best of BYTE £ 8.95
Scelbi BYTE Primer £ 8.95
Best of Creative Computing, Vol 1 £ 6.95
Best of Creative Computing, Vol 2 £ 6.95
Program Design £ 4.25
Programming Techniques: Simulation £ 4.25
PIMS — A Database Management System £ 5.95
FOR THE z80
See Osborne books!
780 Software Gourmet Guide and Cookbook £ 8.50
Programming the Z80 (ZACS) £ 9.95
Z80 Instruction Handbook (Wadsworth) £ 2.95
FOR THE 6800
See Magazines and Subscriptions! See Osborne Books!
6800 Software Gourmet Guide & Cookbook £ 7.15
6800 Tracer —An aid to 6800 Program Debugging £ 3.95
Tiny Assembler £ 5.75
RA 6800 ML —An M600 Relocatable Macro Assembler £ 15.95
Link 68 —An M6800 Linking Loader £ 5.50
MONDEB —An Advanced M6800 Monitor Debugger £ 3.50
CONCERNING LANGUAGE
SCELBAL —BASIC Lanauaae Interareter (Source rndp) £ 15.00
Instant BASIC £ 6.95
Basic BASIC £ 6.50
Advanced BASIC £ 6.00
My Computer likes me . ..when | speak in BASIC £ 275
Users Guide to North Star BASIC £ 10.00
A Practical Introduction to PASCAL £ 3.95
Microsoft BASIC £ 6.50
Secret Guide to Computers T.B.A.

Room PCW
8 Cambridge House,
Cambridge Road, Barking,

Essex IG11 8NT, England.

Telephone: 01-591 6511

FOR THE 6502

See Magazines and Subscriptions! See Osborne Books!
Best of Micro, Vol 1 £ b5.50
Best of Micro, Vol 2 £ 5.50
Programming the 6502 (Zacs) £ 7.95
Programming the 6502 (Foster) £ 6.75
6502 Applications £ 7.95
6502 Software Gourmet Guide and Cookbook £ 7.25
FOR THE 8080

See Osborne Books!

8080 Programmers Pocket Guide L 195
8080 Hex Code Card £ 1.95
8080 Octal Code Card £ 195
8080 Software Gourmet Guide & Cookbook £ 6.95
8080/8085 Software Design £ 6.75
8080 Standard Monitor £ 9.95
8080 Standard Assembler £ 9.95
8080 Standard Editor £ 9.95
8080 Special Package: Monitor, Editor, Assembler £ 20.00
BASEX: A Simple Language and Compiler for the 8080 £ 5.50
FOR FUN

SARGON —A Chess Game (for the Z80) £ 9.50
BASIC Computer Games £ 5.00
More BASIC Computer Games £ 5.50
What to do After you Hit Return £ 8.95
8080 Galaxy Game £ 6.95
SUPER-WUMPUS — A game in 6800 Assembler Code

& BASIC £ 4.25
Computer Music Book £ 6.75
Computer Rage (A board game) £ 6.95
Artist and Computer £ 3.95
Games, Tricks and Puzzles for a Hand Calculator £ 2.49
Introduction to TRS-80 Graphics £ 5.75
Take My Computer Please . .. (Fiction) £ 3.25
Introduction to Low Resolution Graphics for Pet Apple £ 5.50
TRS80

FOR THE NOVICE
See Magazines and Subscriptions! See Osborne Books!
Your Home Computer i 5.95
Introduction to Personal and Business Computing £ 5.50
Getting involved with Your Own Computer £ 5.50
How td Profit from Your Personal Computer £ 5,50
Microcomputer Potpourri £ 195
Hobby Computers are Here £ 3.95
New Hobby Computers £ 3.95
Understanding Microcomputers and Small

Computer Systems £ 6.95
Understanding Microcomputers and Small Computer

Systems and Audio Cassette £ 8.75
Getting Down to Business With Your Microcomputer £ 550
MAGAZINE SUBSCRIPTIONS (all processed within 3 weeks)
Micro 6502 Journal (1? issue?) £ 12.50
68 Micro (12 issues) £ 17,50
Personal Computing (12 issues) £ 17.00
Interface Age (12 issues) £ 25.00
Dr. Dobbs Journal (10 issues) £ 15.00
Recreational Computing (6 issues) £ 10.50
BYTE (12 issues) £ 25.00
Creative Computing (12 issues) £ 16.50
Kilobaud Microcomputing (12 issues) £ 22.00
Compute for the 6502 (6 issues) £ 10.50
80' Microcomputing (12 issues) £ 20.00

HOW TO ORDER:

Send cash, postal order.cheque card number to L.P. Enterprises. Room
8, Cambridge House, Cambridge Road, Barking, Essex IG11 8NT Al
payment must be in Sterling and drawn against a U.K. bank.

Please note: If you wish to pay by Diners Club credit card, we must
have your signature. For any payment by credit card, we neec the
expiry date of the card and the address that the credit card company
knows (although we can send the goods to an alternative address).

All publications are published in the U.S.A. and are stocked
in Britain by L.P. Enterprises. Prepaid orders are despatched
by return of post, or advice concerning.

For more information on any of these items, please phone,
write or visit. (We are open during office hours).

TRADE ENQUIRIES WELCOME



Digital
Design &

Development

43 Grafton Way, London W1P 5LA

Tel:01-387-7388

PET INTERFACES

All |IEEE-488 compatible and addressable

*

8- CHANNEL 12 - BIT A-D CONVERTOR UNIT
Differential inputs, bipolar or unipolar, voltage or current;
front panel DIN connectors; conversion time 100 microsec.
PRICE:£600

16 - CHANNEL 8 - BIT A-D CONVERTOR UNIT
Single-Ended inputs; current or voltage (0-2.5, 0-5, 0-10 volts)
front-panel BNC connectors, conversion time 120 microsec.

PRICE: £300

8 - CHANNEL 8 - BIT D-A CONVERTOR UNIT
Output voltage 0-2.5 or 0-5 volts; front panel BNC connectors,
each output is independently latched and converted.
PRICE: £350

16 - CHANNEL RELAY CONTROL UNIT

Sixteen individually addressable reed relays; LED indicates each
relay state; contact rating 100 v. @0.5 A; front panel 4mm. banana
sockets. PRICE: £350
8 - CHANNEL 8 - BIT DIGITAL DATA ACQUISITION UNIT
Eight channels each of eight bits plus two handshake signals per
channel; suitable for most digital instruments such as DVMs,
counters, transient recorders, etc. PRICE: £400
X - Y ANALOG PLOTTER INTERFACE

Two analog output channels of 8-bit resolution plus addressable
relay for pen-lift control; 0-2.5 or 0-5 volts. PRICE- £200

PETand SHARP

Analogue and Digital

Interfaces

All units supplied boxed, complete with integral power supply,

fuse, cables and connectors, PLUS illustrative BASIC software.
SHARP MZ-80K INTERFACES

PARALLEL PRINTER INTERFACE (PPI)

will run most parallel printers such as the Centronics range,
Anadex DP8000, etc. PRICE: £110

SERIAL PRINTER INTERFACE (SPI)
Unidirectional serial interface with RS232 or 20 mA current loop
output; switch-selectable crystal-controlled baud rate; will
drive Teletypes, DECwriter, T| Silent 700, VDUs, etc.
PRICE: £150

BIDIRECTIONAL SERIAL INTERFACE (BSD

RS232 and 20 mA current loop input and output, with handshake
lines; crystal-controlled baud rate generator; switch selectable

baud rate, parity, stop bits, auto-LF. PRICE: £210

8- CHANNEL 12 - BIT A-D CONVERTOR UNIT
Differential inputs, bipolar or unipolar, voltage or current;
front panel DIN connectors; 100 microsec. conversion.

PRICE: £555

16 - CHANNEL 8 - BIT A-D CONVERTOR UNIT
Single-ended inputs; current or voltage {0-2.5, 0-5, 0-10 volts)
front panel BNC connectors; 120 microsec conversion.
PRICE: £280
FAST DATA ACQUISITION SYSTEM
16 analogue input channels, unipolar or bipolar; Conversion
time of 15 microsec on single channel scanning; includes 4
digital-to-analog channels. PRICE ON APPLICATION

CUSTOM DESIGN & DEVELOPMENT UNDERTAKEN

All Prices EX-VAT. Cheques should be made payable to 3D Digital Design & Development.
Packing & Carriage extra. All goods supplied under 90 days warranty.

NOTE THESE PRICES/

1 only Centronics 779 Printer £795
" " Printer Interface Card 95
" " ITT 2020 32K RAM 850
" " Disk Drive for above 425
" " Sorcerer 32K RAM (UHF mod inc) 720

All new & full guaranteed
Please add 15% V.A.T.

TO: HOME AND BUSINESS COMPUTERS,
445 HIGH STREET, NORTH MANOR PARK,
LONDON E.12.

Please send m € .....cccoovveeiieennnen. (10100 1(S) FTR R

I enclose cheque/P.O value.......ccccoeiiiniiiiciicnciic,

Access/Barclaycard N O .......ccccooeiiiiinieiiiieiee e

WE ARE PETSOFT DEALERS

Please send large S.A.E. for lists of tape and disk-based

software for the PET.

8K, 16K, 32K PETS, disk drives, printers in stock.

HOME & BUSINESS COMPUTERS
445 HIGH STREET NORTH
MANOR PARK,
LONDON E.12.

Tel: 01-472 5017

Business hours
10-5.30 Mon-Sat

Ear|V Closing Wednesday.

MOR5LD

— Software packaged or bespoke.
— Commodore Pet Systems.
— Commodore Business Software.
— Pet Soft.
— Incomplete Record Accounting.
— Word Processing.
— Daisy Wheel Printers.
— Games.
— Stationery.

industry and education.

Telephone, write or call at our offices:

SYSTEM MICRQOS LTD.
LLOYD BANK CHAMBERS
7 PARK STREET
SHIFNAL
SHROPSHIRE

(0952) 460214

Business consultancy, hardware + software.

Consult us for applications in business,

PCW 35
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Theperfectmatch

Lowcostrhigh performance
microterminals

MODEL 730

MODEL 1420

Miniprinter£555 Videoterminal£680

The Model 730 dot matrix printer is a high-quality
printer ideally suited for microcomputer
applications. It has been designed for small
business users who look at their printer as a reliable
provider of hard copy information. The Model 730 is
ideal for these applications because it prints quickly
at 100 c.p.s., is easy to operate, and offers the
convenience of handling three different kinds of
paper: cut sheets, paper rolls, or fan-folded (such
as pre-printed forms).

The 730 can handle any of those three paper
forms interchangeably-without adjustments-
producing an original and up to two clear carbons.

Its 80 column line length matches most standard
VDU formats, and its compressed print mode
allows 132 column printing on 8" wide paper. The
7 x7 matrix assures excellent print quality even
with 3 part forms. Full upper and lower case 96
character ASCII set is standard.

To RAIR Limited 30-32 Neal Street, London WC2H 9PS
Telephone: 01-836 4663. Telex: 298452.

Name
Position
Company
Address
Telephone number

| wish to order MODEL 7300 MODEL 14200 COMBO 1
Please send more information o

The H1420 is a new low-cost video terminal
designed to support small business systems using
both data and word processing software.

It features a typewriter-style keyboard
arrangement with both upper and lower case,
making it suitable for fast and accurate entry with
minimal operator training. Also included is a
separate numeric keypad to make numeric entry
faster, easier and less prone to error Among other
important features are cursor control keys,
typematic and an alternate function keypad.
Characters are displayed using a crisp 7x9 matrix
on a 24 x 80 character screen in high and low
intensity, blink or non-display (zero intensity).

The H1420 is an'economy terminal with all the
features needed to support a variety of
microcomputer applications and human
engineering design for adaptability and reduced
operator fatigue.



Unique inconcept“the home computerthat grows as you do!

New!-The Acorn Atom

€12

An outstanding
personal

plusVATand p&p. computer Kit

* Also available

ready-built

£150

i plus VATand p&p
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The standard ATOM kit includes:

¢ Full sized QWERTY keyboard#Rugged polystyrene case

¢ Fibreglass PCB+s 2K RAM#8K ROM e 23 integrated circuits
« Full assembly instructions including tests for fault-finding.
(Once built, connect itto any domestic TV and power source)

« Power requirement: 8V at 800 M A. ATOM power unit available.
See coupon. PLUS FREE MANUAL written in

two sections-teach yourself BASIC and

machine code for those with no knowledge

of computers, and a reference section

giving a complete description of the

ATOM'Sfacilities. All sections are fully

illustrated with example programs.

The ATOM concept

Adding chips into sockets on the PCB allows you to progress

in affordable steps to large-scale expansion. You can see from
the specifications that the RAM can be increased to 12K allow-
ing high resolution (256 x 192) graphics.Two further ROM chips,
e.g. maths functions, can be added directly to the board giving
a 16K capacity. In addition to 5 I/O lines partly used by the
cassette interface, an optional VIA device can provide varied

I/0 and timer functions and via a buffer device allow direct
printer drive. An optional module provides red, green and blue
signals for colour An in-board connector strip takes the ATOM
communications loop interface. Any number of ATOMs may be
linked to each other - orto a master system with mass storage/

The ATOM-a definitive personal computer.
Simple-to-build, simple-to-operate. But a really
powerful full-facility computer. And designed on an
expandable basis. You can buy a superb expanded
package now-tailored to your needs. Qr, you can
buy just the standard Atom kit, and, as you grow in
confidence and knowledge, add more chips. No need to
replace your equipment No need to worry that your
investment will be overtaken by newtechnology As you
need more power, more facilities, you can add them!

"The picture shown demonstrates mixed graphics and characters in three shades of grey
provided by the Standard Atom.

hard copy facility. Interface with other ACORN cards is simplicity

itself. Any one ACORN card may be fitted internally.

So you can see there are a vast number of modular options and

additions available, expanding with your ability and your budget.

The ATOM hardware includes:

¢ Memory from 2K to 12K RAM on board (up to 35K in case)

« 8K to 16K ROM (two 4K additions) *6502 processorVideo

Display allows high resolution (256 x 192) graphics and red,

green and blue output+<Cassette Interface-CUTS 300 baud

« Loudspeaker allows tone generation of any frequency

«Channel 36 UHF Modulator O utput* Bus output includes

internal connections for Acorn Eurocard.

The ATOM software includes:

*32-bit arithmetic (¥2,000,000,000) <High speed execution

*4 3 standard/extended BASIC commands <Variable length

strings (up to 256 characters) «String manipulation functions

«2 7 32-bit integer variables 927 additional arrays srandom

number function® PUT and GET byte *WAIT command for
timing « DO-UNTIL construction ¢« Logical opera-
tors (AND, OR, EX-OR) « LINK to machine-code

routines «P lot draw and move.

y 4a Market Hill,
CAMBRIDGE CB2 3NJ

FUI

Your ACORN ATOM may qualify as a business expense. To order complete the coupon below and post to Acorn Computer for delivery within 28 days.
Return as received within 14 days for full money refund if not completely satisfied. All components are guaranteed with full service/repair facility available.

Please send me the following items:

Quantity ltem 'te\';;ﬂ;zg‘c' TOTALS
ATOMKITS8K + 2K (MIN) @£140.00
ATOMASS 8K+ 2K (MIN) @E174.50
ATOMKIT12-H12K (MAX) @£225.00
ATOMASS 12+ 12K (MAX) @£289.50
IK RAM SETS @ £11.22
4K FLOATING POINT ROM @ £34.80
PRINTER DRIVE 16522 VIA @ £10.65

| LS 244 Buffers (pair) @ £3.17
MAINS POWER SUPPLY (L5 amps) @ £10.20
TOTAL

To: Acorn Computer Ltd., 4a Market | I, CAMBRIDGE CB2 3NJ
I enclose cheque/postal order for £
Please debit my Access/Barclaycard No-

Signature
Name (Please print)
Address

Telephone No.

Registered No: 1403810. VAT No: 215 400 220 PCW/6/80

PCW 37



Guy Kewney with the latest news, rumours and gossip. . .
Apple story.

High Speed Sorting

Software supplier AJ Harding
has just made a nasty dent in
the much-overworked theory
that US software can only be
imported to the UK by
doubling its price.

Harding’s pronouncement
is short, and beautifully
pithy. “As prime distributor
for Racet Computers of
California, A. J. Harding
(Molimerx) announce their
high speed sorting program,
which is now available for
the the Model | and Model Il
Tandy TRS-80.

“DSM is a self contained
system written entirely in
machine language and ready
for immediate use. It will sort
large multiple diskette files
on a minimum one-drive
Mod Il or twin drive Mod |
system; it will physically re-
arrange all records without
needing key files; it will sort
random files created by
BASIC including sub-records
spanning sectors.”

I also note it will do
several other things on
various fields and is ideal for
large mailing lists, inventory
control, and other business
applications. Sort times are
around 33 seconds for 16

Kbytes, up to 1081 seconds
for 340 Kbytes, becoming
absurd at 2569 seconds for
680 Kbytes —around 16
hours. “The prices ”
concludes Harding, “in the
US are 8§75 for the Model |
and 55150 for the Model II.
In this country, we’re selling
them at £39.50 for Model |
and £79.50 for the Model I1.”
'Harding is in Bexhill-on-Sea;
tel: 0424 220391.

Just Open

A new store has arrived in
Edgware, Middlesex, stocking
PET computers and software.
Opened in April by DaVinci
Computers, director Jeremy
S. Rose tells me he’s been

in business for just over a
year. Details from 01-952
0526.

Sirius Business

There’s a well-known radio
programme called the Hitch
Hikers Guide to the Galaxy,
in which the part of the idiot
is played by the Marketing
Division of the Sirius Cyber-
netics Corporation. . .to
quote, “a bunch of mindless

When computeers talk of volatile memory, they usually
refer to the way data evaporates when power supplies for the
memory chips fail. The phrase could apply to floppy discs,
too, if some Gonzo leaves a match burning under the storage
shelf. In this little box, your diskettes will survive in a fur-
nace of up to 1700 deg F —they wont become overfloppy
(they went up to 207 deg F in tests);cost isaround £60

and details from Crado Devices Ltd on 02774 58232.
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jerks who'll be the first up
against the wall when the
Revolution comes”.

There’s a virtually unknown
microcomputer supplier in
Leamington Spa who has
called his company Sirius
Cybernetics. His name is
Cutler and I can tell you
virtually nothing about them
because whatever Cutler’s
Sirius Cybernetics does have,
it isn’t a telephone.

The announcement in
front of me says that the
company makes memory
boards for South West Tech
Products micros. A board
with two banks of 8 Kbytes
costs £220 with VAT extra.
It comes assembled and
tested, and runs at 2 MHz
clock speed. Sirius Cyberne-
tics claims to be at 7 Euston
Place, Leamington Spa, War-
wicks CV32 4LN.

Handy Plan

Any programmer can dis-
play any character, in any
position, on the screen of a
PET computer. All the pro-
grammer has to know is the
location in memory of that
spot on the screen. These
locations start with number
32768 in the top left hand
corner, and continue down to
33767 in the bottom right.

Are you good at count-
ing? To find any particular
location in between “all you
have to do” (a dead give-
away that its almost impos-
sible) is remember that
there are 40 locations to a
line, and 25 lines. To save
yourself trouble Irecom-
mend that you divide a sheet
of paper up into 40 rows and
25 columns, and write the
number of each —starting
with 32768, and going on
till you reach the end. You
have to write down 1000
numbers, and | dare say
you’ll make a mistake or two;
still you can always cross
those out and start again.
With this sheet as a grid, draw
the graphics characters in the
desired squares.

Oh, you’'d better print
several, in case you want to
draw another picture another
time.

Hopefully, that introduc-
tion will have given you an
idea why 1 think Impex
Enterprises is not at all daft
in producing a pre-printed
video planner for PET. The

including yet another

company charges a hefty
£2.70 for a sheet; it comes
in a plastic sheath, and the
price includes a water-
soluble orange pen. The ink
can be wiped off the plastic
when the design is finally
POKED into place.

Impex is at 12 Wallscourt
Road, Filton, Bristol BS12
7NS and the price includes
postage and packaging. By
the way, POKE locations for
other machines are promised
for the future.

PET Talk

One look at the size of the
loudspeaker on the “talking
calculator” for the PET will
warn you that Julian Allason’
speech program deserves a
better output device if you
are thinking of using it for
generating music. The
program costs £10 and it
animates the PET keys. ..
for instance, if you

press 1 it says “one” and so
on. It’s useful for the deaf
(could he mean “blind”? —
Ed) and helpful for the rest
of us. The squawk box costs
£27. ACT Petsoft are at 66-
68 Hagley Road, Edgbaston,
Birmingham B16 8PF.

Firm Stand

High technology means a
printer on its own stand. A
stand with (or without)

a floor-level shelf for a box
of paper is available from Wis-
bech Computer Services; it%s
designed to take a Texas

810 printer. Wisbech describ-
es the stand as “solid and
robust” which | take to mean
that it doesn’t wobble as the
head moves across the paper.
Details, prices from Wisbech
(0945) 64146.

APL Gets
Personal

You can learn the program-
ming language APL on a
micro. Do you care? Yes. The
first time a beginner sees a
program written down, ready
to be typed into a system,
it had better be BASIC rather
than APL. . .thatsif he’s
not to be frightened off com-
puters for ever.

A Programming Language
is totally incomprehensible
at first sight. (So is BASIC,



but it doesnt look incompre-
hensible.) However once one
has grasped what’s going on,
it quickly becomes much
clearer, much more concise
—and most important —
simpler for the personal pro-
grammer to use.

Strangely, APL is the way
that pre-micro users were able
to get personal computing
power —by writing their
own programs and running
them on their own terminals
—when they wanted to do
things that the data
processing Department
couldn’t or wouldn't do for
them. Because APL was pro-
vided on big machines, it
was normally given in a way
that took advantage of big
machine characteristics; the
most noticeable characteristic
of big machines is that they
allow the user to write enor-
mous chunks of code and
keep them very cheaply on
big discs, where storage costs
£30 per megabyte.

A surprising result of this
is that users of micros quickly
decided that an APL interpre-
ter could not work unless it
did have huge chunks of code

to convert the cryptic instruc-

tions into actions. This turns
out not to be the case. Code
has been written that’s short
enough to fit into a Zilog
Z80 address space and which
can still execute most of the
instructions that APL writers
will give it; and there’s
enough space left over to

fit in a useful APL program.

The first UK company to
offer APL on a micro called
itself APL. . .short for Alan
Pearman Limited. Now Alan
Pearman is running courses
on micro-APL, comparing the
Vanguard system with the
Canadian MCM system with
his own (he also offers Van-
guard, by the way) and with
mainframe versions.

The seminar takes a day,
and demonstrations are given
in financial modelling, statis-
tics, report formatting, hard
copy graphics, critical path
method, and utility func-
tions. Cost quoted is £25
per company: individual users
should try to join a company
seminar in London, Manches-
ter, Bristol, Birmingham, and
York.

Details from APL at A. P.
Limited, Freepost, Chester
CH3 5YZ (without a stamp)
—or on Chester 46024 and
21084.

Old Hands On
Dec

Nobody in their right mind
would buy a huge Digital
Equipment Corporation mini-
computer in order to develop
software for a microprocessor
—even as expensive a micro-
processor as the new Zilog/
AMD Z8000.

The reason that Zilog has
offered a piece of software
to allow Z8000 programmers
to work on a DEC PDP-11
mini is not that Zilog custom-

NEWSPRINT

Boxes to put computers in: called Princess, Jubilee, Com-
mander and Bocon Desk, designed to make your birds-nest
of wiring look worth stealing. The different names are made
in different materials, from something called ABS through to
black ABS and aluminium and including structural foam-
plastic. Detailed explanations from Chris Long on Aylesbury
(0296) 20441 —the company is West Hyde Developments.

He’s not only real, he’s a friend of the Editor.

influence for you.

ers are out of their minds,
however. It’s because a lot
of the people who want
Z8000 systems already have
PDP-11 minis available in
their companies, and also
because these minis can run
an operating system called
UNIX —a time sharing sys-
tem originally developed by
Bell Labs (the research off-
shoot of America’s telephone
network supplier).

In the words of Dr Bernard
Peuto, Zilog’s director of
component design engineer-
ing and one of the ideas men
behind the 28000 design (or
“architecture”) the Unix
operating system is "an ideal
software development envi-
ronment” for the Z*O00.

It’s still not possible to get
reliable working 28000 chips
if the version of the chip
you want is the segmented
one with extended memory
addressing. However that day
is not far off —and Ithaca
Intersystems has a cpu board
ready with either 8001 or
8002 processors for S100
systems.

Anybody who wants to
have software ready for the
arrival of the hardware will
have to start now, if not
sooner. They can feel subtly
re-assured by Peuto’s claim
that the Unix/PDP-—1 cross-
software package “is able to
generate highly efficient code
for the Z8000 because the

Z8000 architecture was great-

ly influenced by that of the
PDP—I11, on which the Unix
software was implemented.”

Details in the UK from
0628 36131.

Tumbling
Prices

New prices have been an-
nounced for Digital Micro-
systems products —micro-
processor based and bit-slice
mini systems —by Modata,

. .there’s

the main distributors.
According to Modata, the
cuts are around 25%. The
cost of a DSC-2 with 64
Kbytes memory and just over
a megabyte of diskette storage
and with the CP/M operating
system thrown in, is now
£3525. With a 13.7 megabyte
hard disc drive and the model
number changed to HDA-
4004, the price is£6745. The
bit-slice based Hex-29 (it has
an instruction cycle of 160
nanoseconds) with a multi-
tasking operating system costs
upwards of £6445.

At this stage, it would seem
that Modata is more inter-
ested in hearing from dealers
than direct customers; the
announcement says that the
network of dealers “who are
able to provide a wide range
of professionally supported

application software” must
expand. Details from Bryan
Barnes at 30 St John’s Road,
Tunbridge Wells, Kent.

Wheeling And
Dealing

New “and experienced” over-
seas dealers are needed by
New York company, Synchro-
Sound Enterprises; apparently
that means us. The products
are terminals and they quote
names such as Hazeltine,
ADDS, Televideo, Lear Sieg-
ler, Texas, Centronics and
Qume. The company also
distributes microcomputers:
offered here are North Star,
Cromemco, Digital Micro-
systems, Alpha Micro and
Superbrain. My impression,
however, is that none of the
prices will make you fall off
your chair. The man to tglk
to if you want to break the
exclusives of other distribu-
tors is Robert Kant at 193-25
Jamaica Avenue, Hollis,

New York, NY11423: phone
(212) 468 7067.

Games And
Claims

“We know of no other com-
pany that supplies diskette
software at these prices.”
The claim has been made
by Databank Software Ser-
vices as a result of its price
cuts. The company is in
Loughborough, and the
machines involved are PET,
Apple Il and ITT 2020, and
Exidy Sorcerer; the diskette
software is Apple/ITT only.
Fourteen games titles are
listed at £10 each (on floppy
including media and postage)
There is one way to get

Time was when a printer using electro-sensitive paper would
be sold on the basis of being cheap. This SF-30, using the
electro-arc principle to vaporize aluminium and show the ;
black paper underneath, is sold on the basis of its quiet
operation and two lines-per-second operation. Its sold by
Roxburgh Electronics on 079 73 3777 in Rye, Sussex.
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Every computeristhe rightcomputer...

NORTH STAR HORIZON

The North Star Horizon will enable advanced
students to acquire experience of commercial
computing applications. Over 15000 Horizons
are being used in business and industry today,

APPLE

The ideal teaching aid for more advanced
students where its superb high-resolution
colour graphics can be fully’exploited in
scientific and engineering use. Its advanced
features, including voice synthesis and output, and its mature specification smooths the
stimulate involvement and help make transition to current data processing
computing creative and fun. It can now be used techniques. FORTRAN and COBOL are handled
for teaching PASCAL, the exciting language of  with the same ease as compiled BASIC and
the future, while further applications include PASCAL.
laboratory control and data logging. 32K North Star Horizon £1345
16K APPLE £695

. provided it fits your needs. We can supply
computers from North Star, Apple and
Commodore, each one guaranteed to match
closely your particular requirement.

PET

Britain's best-selling microcomputer-
unrivalled in cost and performance for teaching
the fundamentals of computing using BASIC,
and invaluable to staff for school records,
timetable planning, attendance figures and
examination results.
16K PET£675

5b the Poultry, Nottinghar i NG12HW. - v
tel: 0602 583254. telex; 57297 (Keencoln G G fIC O m p U tG A

NewApple, North Star Horizon

APPLE K
IEEE488 Interface

This is a general purpose Listener/Talker/
Controller type implementation for operation
within the IEEE488-1978 GPIB Standard. A
really superior product imported directly from
the manufacturer by Keen Computers Limited.
Salient Features
Supports Daisy Chain Interrupts with on board
arbitration logic. Allows DMA Daisy Chain
(pass through).

Order Number: K00621A £212.00.

BCD A-D Converter

The converter is designed to measure an
input potential between 0 and +3.999 volts and
convert itto four Binary Coded Decimal numbers
that your Apple Il can understand.

Order Number: K00622A £180.00.

Arithmetic Processor

This has got to be the most exciting
interface for the Apple to date. This powerful
hardware floating ppint unit will significantly
improve the execution speed of your Applesoft
Il programs. Decrease execution time by an
order of magnitude!

To help achieve true power these additional
functions have been added and are available
through the USR() function:

ASIN (X). ACOS (X). COGIO (X). SINH (X). COSH (X)
TANH (X). INVERSE (X). Pl and several others.

All existing Applesoft Il arithmetic options
are still available but are now performed by
the processor unit where a speed advantages is
needed.

Gaining this speed has atrade in reduction
of nine sig. figs. to seven butjustlook at the gains.

Using CCSOFT each floating point function
was timed over 5000 repetitions. The following
was achieved:

Function Overhead CCSOFT AS I

If you want mcreased speed then this is for
you (bolt your Apple to the bench - it is
that fast!) Tryit-you'll like it.

Order Number: K00623A £240.00.

PIA Interface

This interface opens up your Apple to a
variety of peripherals such as printers, paper
tape equipment or another computer Itis a
parallel input/output card. Apple has output
parallel interfaces but there are notthat many
parallel input cards around. We think this is agood
one. It has two 8 bit bi-directional parallel ports
and four handshake lines. TTL compatible Side
Aand B with a CMOS Drive capability on Side A.
All external lines via a DB-125 Type Connector.
In our opinion a good solid interface.

Order Number: K00624A £180.00.

Synchronous
RS232C Interface

What more need be said! Synchronous
Serial interfacing has been a problem in the past.
Now we have the answer. If any extra protocol
is required this can easily be catered for
DATATransfer mode:

7 or 8 data Bits. OPP, EVEN or NO parity. 1or 2
stop bits. Synchronous Serial by word. Serial by
bit.

DATA Transfer Rates:
50,75,110,134.5,150,200,300,600,1200,
1800,2400,4800,9600,19200, BAUD,
EXTERNAL.

PROGRAM Memory.

ROM (Mask)

or PROM (Fuse Link)

or RAM (Static 21125)

NOTE: ROM/PROM Auto power down.

Order Number: K00625A £180.00.

Light Pen

The Symtec Light Pen is now imported by

graphics or simple data entry. Try one. II

Order Number: K00310A £165.00.

PASCAL Light Pen
Driver

Use the light pen in turtlegraphics with
K.C.L's advanced library software.
Order Number: K01201A £265.00.

Other goodies you
may not know about.
Supercolour

No colour for Apple? If you want colour now
and of the highest quality then you need
our Supercolour system.

Look at these features:

1 Switch selectable text colour

2. Switch selectable low res choice

3. Switch selectable Hires choice of colours

4. Black and White only switch for photographs
5. Intensity switch

Colours are sent out directly to TV. guns and
hence are dense and clear. Our Supercolour
KV1400 automatically switches out UHF signals
-your display is crisp and stable. When you
remove the connector it automatically reverts
to TV.

Designed and manufactured exclusively by
K.C.L. to the highest standard. Don't miss out.
Getone now and use Apple’s unique colour
ability.

Order Number:
K00680A (Supercolour interface) £90.00.
K11502AT.V. (Supercolour KVI1400) £345.000.

Micromikes Time

Tofind out more..

roducts.

5 or 4 terminals to your Horizon system.
Special introductory offer of £35.00.

You need some more terminals then?

We hold the following range:

Cifer 2960, Order Number: K11910T.

TV1912, Order Number: K11800T.

TVI 920, Order Number: K11801T.

Lear Siegler AD.M 31, Order Number: K11703T.
Lear Siegler ADM 3A, Order Number: K11704T.
Lear Siegler ADM 42, Order Number: K11705T.

$100 Clock Card

This 100,000 day clock/calendar card is a
worthwhile addition to any North Star or other
S100 system. Complete with its own
rechargeable battery it is excellent in any
business application.
Order Number: K11600Z. £180.00.

New Software
Announcement
Apple Pip

Would you liketo rid yourself of the
sickening feeling when Apple goes “Disk 1/0
Error*? Apple Pipisfor you.

Look at the uses:

1 Recover deleted programs

2. Repair corrupt disks

3. Hide programs from Catalog

4. Editthe disk Catalog

5. Determine exact program length
6. Change DOS commands

7. Change Tokens in Basic Programs
Order Number: K011365 £95.00.

. phone or write to:

FDIV 1l.4sec 17.6sec 27.3 sec . . - /\
ourselves directly and is in our opinion the best - K e e n C O m p u te r

SQR 13.8 171 248.9 light pen for the Apple. Complete with software Sharlng SOftWare .

TAN 13.8 28.7 244.8 you can now read a coordinate on the hires, Specially designed for North Star Horizons.  5b the Poultry Nottingham NG12HW.

ACOS 13.8 30.6 554.8

page or text page. Ideal for Computer aided Five share and Four share allow you to link upto ta]:- 0602 583254. teIex:37297(Keenco)
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Flammable Atmosphere

MM 6403 Transmitter

Over by the petrol pumps, Gonzo Talbot has installed a
remote temperature sensor. The temperature rises, and

the sensor sends a signal to Gonzo’s computer; to do this,

it switches on a small current, generating a small spark.

Now you know why Burr Brown is so pleased that its Micro-
mux data acquisition transmitter has received safety approval
for use in flammable atmospheres. Details on 0923 33837.

them all absolutely free . ..
by buying Databank’s £150
mailing/letter system. This is
described as “a marvellous
time saving system combining
the addressing capability of
the computer in conjunction
with a powerful letter writer
and editor.”

The games are Startrek,
Stock Control (good game
this), Snooker, Cash Register,
Astronomy, Noughts and
Crosses, Space Ship, Bank
Account (OK, they’re not all
games), Space Dog, Payroll,
Klingon, Library Index (Dewy
system), Phaser and Jet Flight
with current cost accounting.
I’'m kidding about the current
cost accounting. Details
0509 217671/

Comprehensive
Cube

It may be the first place in
Britain where anybody can
just walk inand use a comput-
er with about the same sort
of fuss that joining a library
would involve. That will be
the Community Computer
Centre, and it’s siting will be
in North London, as from
July 11, when Uncle Clive
Sinclair, along-standing friend
of the brains of the project
(Robin Bradbeer) opens it.

Bradbeer, a lecturer at the
North London Polytechnic,
has managed to involve the
local councils of Islington and
Hackney, to the point of
getting £20,000 set aside for
Community Computer Centre
or C3 or Cube. Cube “will
cater for three groups of
people,” Bradbeer promises.
First, there will be integrated
systems such as the Sharp
MZ80K, the PET, and the
Tandy TRS-80. There are also
plans for three systems with
colour graphics, and finally,
another three based on the
CP/M operating system —
North Star Horizon type
machines. “We hope that
some of the other systems
will run CP/M too,” says
Bradbeer.

Morning sessions at

Cube will be for groups of
businessmen or classes of
students, referred to the Cube

by people such as the Compu-

ter Centre for Islington.
Afternoons will be devoted to
allowing businessmen to
come in and use the machines
“on a cost basis”.

dealers. They also said that
Microsense had actively dis-
couraged the practice of
giving discounts as a way of
encouraging trade. And they
said that a promotion like
this should be co-ordinated
through dealers. . . not sprung
on them as a surprise. And
finally they said that Micro-
sense had encouraged dealers
to sell aggressively to schools,
and that just at the time of
year when this work might
bear fruit, here was the bread
being snatched out of their
mouths; it wasn't fair.

The man at Microsense
who dreamed up the idea was
fully supported by his loyal
colleagues, who hastily told
dealers and anyone else who
cared to ask that they knew
nothing about it —an enter-
taining thought if true.

But not all dealers felt
horrified. Those who had

Another interface to convert an office IBM Selectric into a
computer terminal —receive only. Prices start at S595;
Details from Ipex International of 16140 Valerio Street,

Van Nuys, Ca 91406.

Apple Crumble

Word reaches me that the
Apple Dealers’ Association is
dying. It was set up (in some
haste) when Microsense took
over the Apple Il distrubu-
tion franchise last year —
with the object of smoothing
the troubled waters that lay
between Microsense and
Personal Computers (the pre-
vious distributor).

The source of this strange
information is, through
devious means, Microsense.
People there seem confident
that the question of a special
advertising campaign aimed at
schools has hopelessly split
dealers who were formerly
united.

The question over which
the split occured was whether
it was a good idea —or an
underhand trick —for Micro-
sense to make an offer to
schools to supply the first
Apple Il they might buy at
a generous discount. Those
who opposed the promotion
said that Microsense had pro-
mised not to deal direct with
users, but only through

done no promotion to
schools pointed out that the
advertising might provoke
some sales; the discount only
applied to the first purchase,
which might reasonably be
expected to lead to normal
follow-up sales later.

Am | taking sides if |
point out that this is one of
those questions with more
than one answer? Divided or
not, the dealers who opposed
Microsense made their point,
and the distributor promised
they would get their cut;
they would also be expected
to handle any follow-up
business. . .at full price, and
that’s official.

It may be just one of those
administrative hiccups that
one expects between trading
partners, and maybe | should
take no notice. By the same
token, perhaps I should also
ignore Microsense’s latest
advertising campaign. If you
care to read it (not in PCW,
because we’ve protested)
you’ll note that it includes
the statement that the Apple
Il is the only microcomputer
supported at dealer level.
This statement is what many
in the writing trade call
“fiction” . When asked for a
comment, by this paper, the
Microsense director involved
described the statement as
“a printing error”.

You may feel that |
shouldn’t stoop to discussing
this sort of petty rubbish —
and | wouldn’t, but for the
fact that the last time | wrote

Management games normally need a computer as umpire,
and normally the program is sophisticated and expensive.
One of the better known games has been adapted for a PET
computer by Petsoft. It’s the one written by Understanding
Ltd, and it costs £60. Tel: 0635 201131.
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about the Apple Dealers’
Association, that same direc-
tor complained bitterly to me
about not checking my facts
with him before sending copy
to the printers. When my col-
league David Tebbutt check-
ed these “facts” (including:
“it’s a printing error”)
with him the phrase he used
was “That seems a bit unlike-
ly, Stephen”. “l didn’t think
you’d fall for that one,”
responded the director cheer-
fully.

I shall continue to check
my facts with the dealers.

Classroom
Course

Computer Aided Classroom
Instruction: if you need to
instruct your classroom,
there’sa £27.00 course by
this title being run at the
University of Salford on
July 15 to 17. It aims to
show how desk-top micros
can be used to help school
students to explore pro-
blems in science, even if they
have no knowledge of pro-
gramming. Details from
Admin Assistant, (Short
Course) Room 110, Univer-
sity of Salford M5 4WT.

AWord of
Advice

A new report on word proces-

sing suggests that you should
“drive a hard bargain with
your supplier”. The report in
fact comes from Logica, a big
software house with a word
processing division. You have
to be prepared to start with
Logica. ... the report costs
£100. Phone Online Publica-
tions in Northwood Hills,
Tel: Northwood 28211.

Under Control

A nuclear reactor somewhere
in the North of England is
unreliably reported to be
controlled by a Commodore
PET. I've been told this by
the man who claims to have
installed it although, not sur-
prisingly, he won’t say where
it is.

Anyone planning a similar-
ly ambitious process control
job will be interested in the
range of PET-connectable
interfaces launched by Digi-
tal Design and Development
(or 3D) of Grafton Way,
London. The range starts
with a converter of analog
signals (temperature, voltage,
pressure and the like measur-
ed by devices such as thermo-
couples, strain guages and so
on) giving 12-bit digital
values to the PET through
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its IEEE interface. And it
includes an 8-bit, eight
channel analog output device
at £350, a 16-channel relay
driver, at the same price, an
X-Y plotter interface at
£200, a £400 digital data
gatherer and a 16-

channel, analog to digitial
converter offering only 8-bit
accuracy, for £300. Software
is available for all. Details on
01-387 7388 (and see Micros
in Control, page 105 this
month).

Right, As Usual

It was me who first told
Britain what a good thing the
Technalogics computer (it’s
able to receive viewdata and
other teletext) would be: and
at last the National Enterprise
Board has got the message.
The Technalogics Expandable
Computer System (TECS) is
to be distributed by B & B
Computers of Bolton. It was
launched at the Mersey

Micro Show on April 30, with

the backing of at least
£40,000 of NEB-raised
capital and a new joint-owned
company to push it out.

B & B is on 0204 26644, and
managing director J Black-
burn tells me: “The Post
Office also said P.O.””. Don’t
ask me to explain —I only
report.

Prizewinners

There are very many “micro-
systems” —and very ordinary
ones at that —which cost
more than an all-British,
16-bit Digico system with
printer and discs, operating
software and Design Council
award. This must explain why
the Department of Industry’s
micro competition organisers
have rejected Digico’s offer to
provide one of these compu-
ters as a prize. Gonzo Talbot
lives!

Meanwhile in Peter-
borough, things have gone
much better. The winner (still
unnamed at press time) of

that town’s micro contest has
a year’s free use of a factory
where he can manufacture

a micro-based recorder of
industrial process parameters
(flow, temperature, pressure)
—a recorder which won him
the prize.

Second prize went to a
company director from Kent
who has devised an audio
visual teaching unit. Third
prize went to a “simple
osmolarity meter”. Yeah!

Tra-la-la
It is incredible how fast you
can enter a song using the
Musicraft development sys-
tem by Computercraft (it
says here). The program runs
on any CP/M based system
with 24 Kbytes or more, and
produces “up to four voices
(notes) each with seven
octave range and each with
different musical sounds”. It
costs $79.95.

The Newtech Computer
Systems Inc. Model-6 Music

These are the terminals which will be appearing alongside every French telephone from next

year —as a replacement for telephone directories. Mass
terminal, they will cost the user absolutely nothin . ]
company afford it? Simple: they1l be paid for with the money which has previously

s produced at a cost of under £50 per
to install. How can the French telephone

been

spent on printing all those expensive telephone directories. Further, the user will now be able

to look u

any telephone number in the country instead of having to ring directory enquiries

for out-of-town numbers. The four versions are made by Thompson-CSF (above left), Matra
(above right), CIT-Alcatel (below left) and TRT (below right). So how about it, Buzby?



\( HIr Commodore PET System

The Commodore PET is Britains best selling microcomputer
md the most popular choice in every field

A SELF-
CONTAINED
MICRO-
COMPUTER
L FROM £550. |

X' In Education forteaching Computer Science
and as a teaching aid for other subjects.
©X- In Science and Engineering forsolving
problems and for monitoring laboratory
equipment.
X In Business the PET system
can be put to awide range of
functions including Payroll,
Accounting, Statistical
Analysis. Stock Control and
Word Processing.

Not least of its attractions is the price ofaPET - from £550 for aselfcontained unit, to under £2,500
for the complete system including floppy Disk Unit and high-speed Printer. Ask your nearest
Commodore dealer below for details about Commodore hardware,software and training courses.

OurDealer Network

LONDON
Capital Computer Systems,
WI. 637 5551
ACE (by Top TV Ltd), SW1. 730 1795
Micro Computer Centre,
SW14.876 6609
Logic Box Ltd, SW1.2221122
Sumlock Bondain Ltd, EC1.250 0505
Da Vinci Computers Ltd,
NW4. 202 9630
L& J Computers, NW9. 204 7525
Adda Computers, W1 408 1p11
CSS Business Equipment Ltd,
E8.2549293
Advanced Management, EC2.638 9319
Metyclean Ltd, SW1.828 2511
Microcomputation,
Southgate. 882 5104
T.L.C.World Trading Ltd, WC2.839 3894

HOME COUNTIES
Orchard Electronics Ltd,
OXON,049135529
D. L. Chittenden Ltd, CHESHAM, 4441
J. R Ward Computers Ltd,
MILTON KEYNES, 562850
Dataview Ltd, COLCHESTER, 78811
South East Computers Ltd,
HASTINGS, 426844
Symtec Systems Ltd,
SOUTHAMPTON, 38868
Alphascan Ltd, BANBURY, 75606
Super-vision, SOUTHAMPTON, 774023
Millhouse Designs Ltd,
ALTON, (042) 050374
Micro Facilities Ltd, MIDDX, 979 4546
DDM, BRENTWOOD, 230480
Stuart R. Dean Ltd, SOUTHEND, 62707
Alpha Business Systems,
HERTFORD, 57423
HSV Microcomputers,
BASINGSTOKE, 62444
HSV Microcomputers,
SOUTHAMPTON, 22131
RUF Computers (UK),
BURGESS HILL. 45211
Wego Computers Ltd,
CATERHAM, 49235

T.& V.Johnson, CAMBERLEY, 62506

T.& V. Johnson, OXFORD, 721461

Petalect Electronic Services Ltd,
WOKING, 23637/21776

Business Electronics,
SOUTHAMPTON, 738248

Amplicon Micro Systems Ltd,
BRIGHTON, 562163

Bromwall Data Services Ltd,
HATFIELD, 60980/64840

MMS Computer Systems,
BEDFORD,40601

Isher-Woods, LUTON, 416202

Sumlock Bondain, NORWICH, 26259

CSE (Computers), READING, 61492

Oxford Computer Systems,
WOODSTOCK, 811976

MIDLANDS &
STH. HUMBERSIDE

Taylor Wilson Systems Ltd,
KNOWLE, 6192

Betos (Systems) Ltd,
NOTTINGHAM, 48106

Holbrook Business Systems,
DERBY, 368088

Lowe Electronics Limited,
MATLOCK, 2817

Davidson-Richards Ltd,
DERBY.366803/4

Arden Data Processing,
LEICESTER. 22255

Tekdata Ltd, STOKE-ON-TRENT, 813631

C.S.M. Computer Systems,

BIRI\* 3606264 RPL Microsystems, DOUGLAS, 4247/8 |

Business & Leisure Microcomputers,
KENILWORTH, 512127

Caddis Computer Systems Ltd,
HINCKLEY, 613544

Allen Computers, GRIMSBY. 40568

CPS (Data Systems) Ltd,
BIRMINGHAM, 707 3866

Camden Electronics,
BIRMINGHAM, 773 8240

Cliffstock (Computer Systems) Ltd,
WOLVERHAMPTON. 24221

YORKSHIRE &
NTH. HUMBERSIDE

Microprocessor Services,
HULL. 0482 23146
Microware Computers, HULL, 562107
Computer Workshop, LEEDS, 788466
Hallam Computer Systems Ltd,
SHEFFIELD, 663125
Ackroyd Typewriters Ltd,
BRADFORD, 31835
Datron Micro Centre,
SHEFFIELD, 585490
Yorkshire Electronics Service Ltd,
MORLEY, 522181
Sheffield Computer Centre,
SHEFFIELD, 53519

NORTH EAST

Dyson Instruments, DURHAM,66937

Currie & Maughan,
GATESHEAD,774540

Wards Office Supplies,
GATESHEAD,605915

Tripont Associated Systems,
SUNDERLAND, 73310

Newcastle Computer Services,
NEWCASTLE UPON TYNE
(0632)615325

SOUTH WALES &
WEST COUNTRY

Computer and Design,

BROADSTONE, 0202 697341
A.C.Systems, EXETER, 71718
Computer Supplies (Swansea),

SWANSEA, 290047
Sigma Systems Ltd, CARDIFF 21515
Devon Computers, PAIGNTON, 526303
Bristol Computer Centre,

BRISTOL, 23430
J. A. D.Integrated Services,

PLYMOUTH, 62616
Sumlock Tabdown Ltd, BRISTOL, 26685
Radan Computational Ltd,

BATH, 318483
T.& V.Johnson Ltd, BRISTOL, 422061

NORTH WEST &
NORTH WALES

B. & B. Computers Ltd, BOLTON, 26644

Megapalm Ltd, CARNFORTH, 3801

Tharstern Ltd, BURNLEY, 38481

Fylde Business Machines Ltd,
PRESTON,731901

Preston Computer Centre,
PRESTON.57684

LIVERPOOL

Microdigital, LIVERPOOL, 227 2535
Rockliff Brothers Ltd,

LIVERPOOL, 521 5830

MANCHESTER
Cytek (UK) Ltd,
MANCHESTER, 832 7604
Executive Reprographic Ltd,
MANCHESTER. 228 1637
Sumlock Manchester Ltd,
DEANSGATE, (0618) 834 4233
Computer Workshop,
MANCHESTER, 832 2269
Professional Computer Services Ltd,
OLDHAM 061-624 4065
D. Kipping Ltd, SALFORD, 834 6367
Catlands Computers Ltd,
WILMSLOW 527166
SCOTLAND
Microcentre, EDINBURGH, 225 2022
Thistle Computers, KIRKWALL, 3140
McAllister Business Equipment,
EDINBURGH, 336 2402

IRELAND

Softech Ltd, DUBLIN, 784739

Medical and Scientific,
LISBURN, 77533

*This isalistofdealers
participating inassociated
advertising and not a full list.

ore

Wemade small computers bigbusmess.

Commodore Information Centre, 360 Euston Road, NW1 3BL. 01-388 5702
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Periflexible to suityour requirements

PERIFLEXO0/0 and 5W *SYSTEMS

PERIFLEXO0/0

19 slot mother chassis to accept S 100 cards,
includes case, PSU and fan.

£420.00

PERIFLEXO00/16

16K static RAM, 4MZ Z80 CPU, 2 serial 3
parallel 1/0O ports, 2K PROM, 19 slot S 100
Motherboard.

£975.00

PERIFLEX 630/32

32K static RAM, 4MZ Z80 CPU, 2 serial 3
parallel 1/0 ports, 2KPROM, dual 5 A"
Micropolis drives, 620K storage, 9 slot S 100

Motherboard, CPM/MDOS operating system.

£2080.00

PERIFLEX 630/48

As 630/32 but with 48K static RAM.
£2300.00

PERIFLEX 0/0

PERIFLEX 630/16-48

HI-PLOT

PERIFLEX 8 SYSTEMS

PERIFLEX 1024/32-64

PRINTER

OPTIONAL EXTRAS

Wide range of Micropolis 5va- drives
available ex-stock for S100 SYSTEMS,
TANDY, SORCERER, etc.

Various types of VDUs and printers, and a
wide range ofapplications software readily
available.

OEM & S100 WINCHESTER DISKS
Micropolis 8" 6.2M to 3 1M hard disks
available shortly complemented by our own
PEREX cartridge back-up.

STOP PRESS — Micropolis have just
announced a double sided 5 A " floppy disk
drive with a fantastic 630K storage
(formatted).

£ Sintrom
Electronics

PCW 44

PERIFLEX 1024/32

32K static RAM, 4MZ 780 CPU, dual 1.2
Mbyte 8 " floppies, 2 serial 3 parallel 1/0
ports, 2K PROM, CPM operating system.
£2660.00

PERIFLEX 1024/48

As 1024/32 but with 48K static RAM.
£2880.00

PERIFLEX 1024/64

As 1024/32 but with 64K static RAM.
£3100.00

VECTOR GRAPHIC

MZ 56K 280 4MZ with 630K twin micropolis
diskdrives £2645.00

SYSTEM Bas MZ but with mindless terminal
£3220.00

LOW COST GRAPHICS

A4 digital plotter £695.00

117 x 11”digitiser £555.00

Both complete with RS232C interface.

FOR FURTHER DETAILS AND DELIVERY

CONTACT USTODAY!

Periflex computers

Micropolis 5 A "disks

Vector Graphic computers

Micropolis hard disks

Sintrom Electronics Ltd
Arkwright Road, Reading,
Berks RG2 OLS
Tel:Reading (0734) 85464
Telex: 847395



Board “with improved
fourth-order low-pass filter”
is 3100 —it doesn’t say so on
the release, but I think you
need one to connect between
the clever software and your
amplifier. Details from 230
Clinton Street, Brooklyn,
New York 11201,or phone
(212) 625 6220.

Southern Pet

SUPA is the new name of the
Independent PET Users’
Group (South) and the new
initials stand for Southern
Users of PETs Association.
Howard Pilgrim tells me that
SUPA’s former position as a
regional group for IPUG is
now terminated, and the new
subscription rate for 12
months is£5.00. Pilgrim is
membership secretary, and
his address is 42 Compton
Road, Brighton BN1 5AN,
Sussex.

Intro To Micros

A course costing £50,00 and
lasting one day is offered by
Cambridge Micro Computers
as a quick practical introduc-
tion to micros: cost goes up
to £55 after July. Cambridge
also does a five day, £240
(rising to £265) introduction
to the design of micro-based
systems. Details on 0223
314666.

TakeOver

Two existing computer shops
in Manchester and in Leeds
have been taken over by
Northern Software Consul-
tants. . . they will be renamed
NSC Computer Shops. A

wide range of hardware

from PET and Apple through
to Cromemco, is sold with
software and a maintenance
service. Details on 061-273
1661.

Micros in
Education

With luck and timely print-
ing, you should just be able
to get into the two-day
“Micro Computers in Edu-
cation” congress, held on
June 2 and 3; John Coll and
other luminaries of MUSE
will be discussing a wide
variety of important subjects.
Included will be snapshot
sequences of German and
Danish experiences from
Herr Professor Dr Klaus
Haefner of the University
of Bremen, and Dr Torsten
Jensen of the technical
Teachers College, Copen-
hagen. Details on 057-282
2711.

S X

Competition

Full marks to Baroness PR
and Commodore for
announcing their sponsor-
ship of the Sunday Times
Magazine competition
“Young Computer Brain of
the Year” —and for getting
the announcement out well
enough ahead of the judging
day for us to give you a
chance to enter.

First prize isa PET 32
Kbyte processor: second is an
8 Kbyte PET; or you can
have £500/£250 instead.
That’ two prizes in each
class; there’s three classes and

Even a very cheap print mechanism such as this tally roll
printer from Whymark Instruments can get up to the £440
mark when it comes boxed and ready to plug straight into a
PET. This machine prints on plain paper, so it isn’t an ultra-
cheap electro-sensitive arc printer (cheaper because of having
no powered impact needles); it prints 40 characters per line,
one line per second. Details of this and other printers and
ticket preparation machines from 07372 21753.

I’'m not sure whether | was supposed to write about this
black box or to buy one. It’s meant to take the output of
my office word processor (on which | compose all these
stories) and feed it direct into the printing machinery, thus
preserving all my own idiosyncratic typing habits and exclu-

ding those of the ty pesetter.

| see the greatest benefits in being able to send my prose
direct from my home system to the printers without the

Editor getting a chance to interfere on the way

(Idont —

Ed). The maker, Alphatronic, claims that the box will inter-
face between any general purpose computer and most type-
setting equipment. Alphatronic ison 01-204 1144.

they are: individual entrants
under 15, individual entrants
under 19, and group entries
of people under 19. Overall
Brain of the year wins £1500
extra plus a trophy.

To win, write an essay out-
lining the following project...

“to use computers to the
benefit of society”. Entry
forms from the amazing
Baroness Herself at 1/3 Old
Compton Street, W1V 5PH.
Only one thing —PCW has
already received a letter from
an irate 14-year old; his
complaint. . .? What has
writing essays got to do

with computing! The lad has
a point.

Variation On
ALGOL 60

Liveport Ltd, now has avail-
able two new versions of
Research Machines Ltd.,
ALGOL 60. The standard
version has the capability to
do low definition teletext
type graphics using the Sor-
cerer’s display. In addition to
the graphics facility, one ver-
sion has also been modified
to use 32 bit integers in place
of real numbers, thus enabl-
ing higher precision calcula-
tions to be performed. This
piece of jiggery-pokery they
claim makes the system ideal
for business applications.
Both versions are priced at
£99.00. Liveport are on
0736 798157!

Open-At Last!

A trifle over-enthusiastically,
Tandy has opened a shop in
the City of London with the
breathless words “At last,

the over-the-counter compu-
ter is here.”

Even if the Computer
Retailers Association doesn’t
disband out of pure astonish-
ment, the “City’s first special-
ist microcomputer shop” has
opened, and it is at 1/2
Seacoal Lane —just a short
stagger from Mother Bunches
wine bar if | remember. For
the phone number, I will
refer you to Tony Martin of
Phoenix public relations on
01-353 0666. Share his
excitement.

Show Pieces

The first official World Micro-
computer Chess Champion-
ship will be a star attraction
at this year’s PCW show, 4-6
September at the Cunard
International Hotel, London.

The Championship will be
held under the auspices of the
International Computer Chess
Association and will be open
to both commercial and non-
commercial entrants, with a
£500 first prize for the high-
est placed entrant in the
latter category. Details of the
contest from David Levy,
C/O PCW.

Running concurrently
with the show will be MICRO
UK, a three-day event incor-
porating conferences, semin-
ars, teach-ins and discussions.
There’ll be more details in
next month’s issue, so suffice
for now to say, MICRO UK
will be catering for a wide
range of interests —one that
will cover microcomputers in
business, education and the
home.

Guy Kewney is Technology
Editor of Computing.
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Fully Integrated Ledger System £855
Gives management information i.e. aged
accounts on individual clients, sales analysis.
Trial balance. Profit and loss and Balance
sheet included.

Invoicing £140
Either stand-alone — or can form part of our
General Ledger System.

Cash Flow/Bank Forecast £80
Automatically updates all data following each

Payroll 11 £375
Accepts all tax codes. Gives departmental
analysis. It's user configurable and tax rates
are user changeable. Operator can change
names of items on payslips.

New Word Processing/Data Base £120
Screen-based editor, powerful global search
editing facilities, formatting facilities, address
data base facilities and possibility to join
sections of text, old and new, for the final
printout. FAST AND EASY TO USE.

alteration of an item. Gives Column and line
totals. Saves a lot of boring work when a
Company operates with more than one bank
account.

The above programs work either on Apple Il floppy system or a version
for 10Mb Corvus hard disc drive is available.

Complete computer system with above,
under £5,000

including installation, training and 1 year warranty.

Financial Analysis with VisiCalc £95.00

VisiCalc combines the convenience and familiarity of a pocket calculator with the powerful
memory and electronic screen capabilities of the computer and can do calculations of sales
projections, income taxes, financial ratios, your personal budget, engineering calculations, cost
estimates, in fact, anything normally done with a calculator, pencil and paper. Recalculation
makes VisiCalc a powerful planning and forecasting tool. Not only can you effortlessly correct
mistakes and omissions, you can also examine various alternatives, and above all it does not
require any previous knowledge of computers and programming.

TRADE ENQUIRIES WELCOMED

Stationery Support

Listing paper and labels Binders
Please phone for details or send for Special sizes to fit those non-standard
comprehensive catalogue. computer listing paper sizes.

BASF Diskettes
Best quality at reasonable prices.

VLASAK

Bespoke Stationery

Ring for advice on customised stationery or
consult our catalogue — no quantity too
small.

Service is our business

We are as near as your telephone,
an extensive range of standard VISA
items always in stock. I T B I

bawclaycard

Vlasak Electronics Ltd., Thames Building, Dedmere Road, Marlow, Bucks.
Tel: Marlow 74789
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UncleSam’s
networks

A recent trip to London to
witness the “coming out
party” for Prestel in the UK
gave me cause to reflect on
the different approaches
toward establishing an
information utility in the US
and in Britain. In many ways,
the Prestel approach,
initiated by the British Post
Office, represents a very clean,
refined, and marketable
commercial information
utility that will probably find
widespread acceptance
before anything comparable is
is established in the US.

The American approach —
to the extent that anything
of the sort is being done in
the US —is a response to
very different economic and
market conditions; they
don’t lend themselves to the
kind of government-backed
system now being marketed
to the public in the UK. The
two American systems
currently in nationwide use
are called The Source, and
MicroNET, and are predicated
on the use of a personal
computer, or at the least, a
computer terminal, to access
them.

Such a requirement
immediately limits the
number of persons who can
use these networks without
making a major investment.
On the other hand, the
existence of such networks is
a powerful incentive to
anyone contemplating the
purchase of a personal
computer.

The two systems, for all
their limitations in numbers
of users, are much more
interactive than a viewdata
type system; one of their
most attractive features is
that of electronic mail. |
understand that Prestel has
the inherent capability to
handle electronic mail, but
that subject is taboo because
of political and labour
considerations, and is
referred to only furtively and
in hushed, conspiratorial
tones in British circles. These
issues are, of course, alive in
the US too. But since the
networks are private
enterprises, they have simply
gone ahead and implemented
electronic mail anyway. So
far, the US Postal Service has
been too confused to do
anything about it.

Like any information
utility, the US personal

Tom Williams presents the first of his reports from “across the pond™ Tom
is Editor-in-ChiefofInfo World. .. A Palo Alto based bi-weekly nespaper on

microcomputing.

computer networks need
three major components: the
“electronic highway”, or
telecommunications facility,
the computer system, and
the information providers.
At present, these networks
use existing commercial
facilities at off-peak hours.
The US has several private
data communications set-ups
which serve large industrial
customers. These services,
among which are Dialcom
and Telenet, rent their
facilities for use by the
personal computer networks
during hours of low industrial
usage. Access to the data
communications networks is
by means of the telephone
system, another private
enterprise.

Both networks had to
start out with computer
facilities that were not
entirely dedicated to the
personal computer network
services. CompuServe, the
parent company of MicroNET,
uses time on computers that
are primarily serving the
company’s principal activity
of industrial/commercial
networking. The Source
started out by renting time
on computers owned by other
companies, but has since been
acquiring its own machines to
use exclusively for its
personal network service.

The information provided
on these networks is available
in various ways. Some of it,
such as United Press
International news service,
is simply bought or
subscribed to by the network
company. This is also true of
airline schedules and other
large data base reference files.
Other services are created and
maintained by the network
companies themselves. This
includes the electronic mail
facilities, the online chatting
features (where users
currently logged onto the
system can simply converse),
and such frivolous things as
advice columns on
philosophical questions.

Charges for use of these
networks are billed to the
users’ Visa or Master Charge
accounts and are computed
for connect time not
including the cost of the
telephone service, which the
user must pay to the
telephone company. Thus,
charges are not figured
according to the value of a
page of information, as with
Prestel. This method has
caused some complaints from
users who say that they have

to pay to view the same
initial instructions every
time they use the system.

Thus, the financial work-
ings of Prestel and the
American information u tili-
ties seem to have some funda-
mental differences. Prestel
rents out pages in its computer
and the information providers
work out how best to pay for
the space and make a profit.
Either they charge the user
for access and have their
accounts credited by the Post
Office, or they pay the Post
Office and make their money
from clients who are
advertisers.

In the US system, the net-
work companies set up the
information service, then try
to put enough useful infor-
mation and service facilities
on the system to attract
users whom they then charge
directly for connect time.
Although there are tele-
shopping (charge listed items
to your account number) and
travel booking facilities
available, there’slittle straight-
forward advertising —a fact
which seems almost un-
American.

There are presently plans
to conduct trials of a Prestel-
like viewdata system in
Florida. However, the system
seems so cumbersome in
comparison to its British
counterpart that there’s some
doubt as to the likely success
of the venture. Things such as
the private nature of the
necessary services, the diver-
sity of broadcasting interests,
a somewhat hostile and
slightly inept Postal Service
and the reluctance of Ameri-
cans to get government
involved in any new projects

will probably not allow a
viewdata system like Prestel
to be directly imported.
However, if experience
shows there is a demand for
an information utility, and if
manufacturers perceive that
fact and become truly moti-
vated, the US will undoubted-
ly produce a public infor-
mation system which will
combine many of the refine-
ments of Prestel with the
flexible features of the current
personal computer networks
in a system that will be
uniquely American ... no
doubt as confusing to
foreigners as baseball.

Bewarethe
Japanese

Watch for new computers
from Japan. We just saw an
item produced by the Nippon
Electric Company that
combined in asmall keyboard-
cabinet a computer with 16K
RAM, Microsoft BASIC,
colour graphics, disc con-
troller, cassette interface, and
motor control for $750 US.
For another 85750, NEC sells
a colour monitor (that’s
monitor, not TV) which will
handle the high resolution
graphics and an 80 character
display.

Console configuration can
be set in BASIC, and there
are “Motoi-” commands to
control external devices
through the connector at the
back of the unit. NEC is not
planning to market this
model abroad, however. It’s
holding back in favour of a
better, cheaper model to be
introduced soon.

“Not only does it tell you your weight, but also when your

feet need washing.”
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PCW welcomes correspondence from its readers. Be as briefand concise as possible and please add “not for
publication” ifyour comments/questions are to be kept private.
Address letters to: “Communications”, Personal Computer World, 74 Rathbone Place, London WIP IDE.

HelpWanted

I have a Pet 32K with 2040
disc machine and printer
and would be interested

to know if any of your
readers could suggest
routines for the following
problems:

A method of calculating
the number of days between
any two dates, either in the
same year, or, more clever, in
different years.

A method of up-dating a
program automatically. This
particular problem concerns
my small wages book. Each
month the “total pay to date”
is increased and has to be
re-entered on my program
individually for each employ-
ee. It should be possible to
write a program whic'i will
modify itself each month to
bring the new total forward,
but I cannot see how to do it.
How do you make a program
re-write itself?

L.N. Parlett, Bridport, Dorset.

Thorny
Problem

When reading about the past
features in your magazine |
noticed a number of articles
on the MK14; as | am a
MK14 owner | would like to
read these articles. Unfortun-
ately, it would cost me too
much to buy all these issues
of the magazine. | was
wondering therefore whether
I could get photocopies of the
articles for a fee.

W.R. Oshorne, Gateshead,
Tyne and Wear.

We get several letters like this
each month. Unfortunately, if
we agreed to start photo-
copying articles we would
soon be so inundated with
requests that there'd be no
time left to produce magazines.
As a first course of action, try
a reference library; if this fails,
buy the appropriate back
issues of the magazine. Of
course, we are out of stock on
some issues so if you want a
particular article in one of
these and cannot get it by any
other means, then send us 20p
for each page you want copied
—together with a large stamp-
ed, addressed envelope —and
we'll look after you —Ed.

Data Retrieval

Since no answer has yet
appeared to Mr. R. Cason’s
question on the PET (PCW
February, 1980) concerning
rescuing data from a tape
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where the header has been
accidentally erased, may |
offer the following.

If a data tape is concerned
the problem is relatively
simple.

First of all enter the
following program:

10 OPEN 1

20 STOP

40 INPUT# I, AS

60 PRINT A?

50 |IF (ST) AND 64 GOTO
110

GOTO 40

110 CLOSE 1

120 END

The technique is to place
in the cassette player a data
tape with the header intact.
Run the program in the
normal way until it breaks in
line 20 then switch off the
cassette deck and substitute
the corrupted tape for the
original one having first
wound it to approximately
the right place. Now enter
the command “CONT” and
press “PLAY” on the cassette
deck. The lost data will now
be retrieved from the tape
and displayed on the screen.

The problem now is
formatting it. Data will scroll
up the screen at a rate of
knots and be lost before it
can ever be read. A semicolon
at the end of line 60 Will help
but string data will butt up
with no spaces between and
still be difficult to read; and
even if a comma is used
instead of a semicolon, read-
ability is not certain,
depending on the length of
strings; and in any case the
whole thing will still be
moving too fast to copy put.
Of course a printer would get
you out of this problem.

The best way to control
the stuff is to add the follow-
ing lines to the program:

30 FOR1=1TO 20
70 NEXT

80 WAIT 59410, 4, 4
90 PRINT “clear”

Line 100 should be changed
to 100 GOTO 30.

Now twenty items of data
are displayed and the thing
stops until you press the space
bar whereupon the screen
clears and the next twenty
items are shown.

The “WAIT” may not work
on old ROMS so line 80 can
be changed to:

80 GET Q$: IF Q$=""
GOTO 80

and any key can be used to
advance to the next block of
data.

Alan W. Shelley, Sidcup, Kent

100

Yes And No
More

A point that is missed in

D. Jones’ letter about “YES”
and “NO” in PCW for April is
that the problem he describes
is not inherent in the PET but
in the program he uses.
Furthermore, the editor’s
suggestion can be compressed
by a third to the form:

IF LEFT$A£.1)="Y’ THEN ..
IF LEFT$(A&1)="N’ THEN ...

with the retry routine refer-
enced in the second line and
the ‘NO’ routine following
immediately after the second
line. However, in this speedy
day and age, no-one has time
to waste hitting the RETURN
key, so why not use the GET
format, which is the most
compact of all?

Frank Chambers, Ballycroy,
Ireland.

Powertran
Club?

As | purchased a Powertran
kit about two months ago and,
having got it built and working,
I am interested to know if
there is a users group. If not,

I would be interested in
starting one. Any information
or suggestions would be very
much appreciated.

C.J. Pink, 14 Cowbeck Close,
Parkwood, Rainham, Kent.

Sowing Seeds

It seems that most of the PET
BASIC programs submitted to
your magazine do not use the
RND function correctly. The
action taken by the PET
depends on the value of the
argument given:

a) If it is negative (e.g.
RND (—5)) then the PET uses
the number given as a new
seed for the random number
sequence.

b) RND (0) generates a new
seed from four internal clocks.
This should be used only to set
seeds and not to generate
random number sequences
since if RND (0) is used in a
program loop which takes a
a constant time interval to
execute then the values of the
internal clocks at each
function call will follow a
non-random pattern.

c¢) If the argument is any
positive number then the
result is the next random
number in the sequence
defined by the seed. So RND
(5) gives the same result as the
apparently ingenious RND

(TI), which does not (as some
programmers seem to think)
use the actual value of TI at
all —all that counts is that it
is positive!

I suggest that programs
using random numbers use an
initial RND (0) to set a “truly
random” seed, and then
obtain the actual sequence by
RND (any positive number).
G.M. Sobala, London, W.7.

Cambridge
Comments

With reference to Tim
Hawkins’ article “ Beefing up
the MK14” (April PCW), |
also attempted a similar
expansion. My machine was a
MK14 issue Il, using the
original monitor. Unfortunate-
ly the monitor failed after
latching out the top four
address bits from the data bus.
The monitor listing stated that
the monitor used RAM at
OFF7 to OFFF, but in fact

it uses FFF7 to FFFF. This
makes no difference to the
basic MK14 w'hich only uses
one page, so the first digit of
the above address locations
ban be ignored, making them
both the same. However when
expansion is attempted and
the last page, or RAM at the
top of the last page is not
available to the monitor, then
the monitor programs fails.
This would appear to be the
case with Tim Hawkins’
design.

The solution that |
employed was to use full
address decoding and “AND-
ing” the first and last pages,
thus making page 0000 the
same as page F000. This
doesn’t matter if the full
64K capability is not required.
SOC software can still be run
as before.

L.V. Cooper, Ruskington,
Lancs.

School Sense

What a narrow minded atti-
tude David Firnberg has to the
uses of Computers in Schools
(Interrupt — April 1980) with
his pleas for schools to
concentrate on the applica-
tions of computers rather than
their functioning or algo-
rithms (put away the bits,
bytes, circuits and logic gates).
He appears to feel that so few
product and systems designers
will be needed in the future
that their education can be
neglected (“who wants
electronic whizz kids?”). The
answer is—1 do (am | alone?).
Is it not true that developments
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usefulness. ) microcomputers. | would deselected. (Note that A1l is public statement that members
Surely schools must aim to  welcome the opportunity to  used as a read signal for the intend to do all they can to
do both jobs —lay on courses appeal through your letters ROMs when low). This is a ensure that the end user gets
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Francis Chapman

TRS-80 MODEL I

The TRS-80 Model Il is an attractively packaged integrated unit with a detachable keyboard
and the sort of features that one would expect from a machine with a£2000 plus price tag. How has Tandy

survived the move upmarket.

The TRS-80 Model Il. . . “functional and well designed”.

The heart of the TRS-80 Model Il
system is a Z80A processor running at
4MHz. In order to minimise the load on
the cpu, LSI controller chips are used to
take care of the keyboard, video dis-
play, and disc drives.

The tested system contained 64K
of memory and a single 8” Shugart
disc drive. Up to three additional drives
may be connected, each drive having a
gross capacity of 497.25K (only
406.25K is available on Drive 0, as it
contains the system disc). The Model Il
is also available with 32K of memory —
if this option is selected it’s possible to
upgrade to 64K with one extra card. No
other internal add-ons are available at
present.

The Model Il is not among the quiet-
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est of systems I’ve used. This is partly
due to the cooling fan (I don’t forsee
overheating problems); the fact that the
disc drive is permanently spinning also
contributes to the noise. In addition this
is likely to reduce the life of the media.

Two RS-232 ports are provided.
These operate at the usual Baud rates,
between 110 and 4800. Speed, word
length, number of stop bits, and parity
are all software selectable and this is
much better than having to mess around
with jumpers or switches. One channel
may be operated in the less commonly
used synchronous mode. A Centronics-
compatible parallel printer interface is
also standard.

The display shows a full 24 rows of
80 characters, and is clear and crisp.

. .7 Stephen Withers (conducting his first Benchtest) reports.

Contrast and brightness controls are
fitted to the front of the casing, neatly
hidden in the keyboard recess. The full
set of printing ASCIl characters are
available (lower case characters have
true descenders), and there’s also a set
of 32 rather strange graphics characters.
I can’t see these being used much, espe-
cially as they are not directly available
from the keyboard. All characters may
be shown in normal or inverse video.

The keyboard is connected to the
main unit by a 2 foot long cable that
terminates in a 5-pin DIN plug. Any
spare cable tucks into the main cabinet.
There are 76 keys — the normal
QWERTY, plus a cursor control cluster,
two “function” keys, and a number
pad. Despite what you may have read



in an earlier issue of PCW, | believe a
numeric pad to be very useful; it has
been shown to reduce errors when
entering numbers. A feature | apprecia-
ted was the indicator lights on the
“caps” and “shift lock” keys.

The keyboard has most of the fea-
tures one looks for: reasonably good
“feel” (tactile feedback), n-key rollover,
minimal reflection from the keytops,
and a slim case that can easily be moved
around the desk, yet is heavy enough to
stay put while typing. One problem is
that the “break” key is next to “back-
space”. Since “break” is used to halt a
program, missing the “backspace” key
can be very annoying! Mind you, thou-
sands of Apple Il users have learnt to
live with a similar problem.

Software
When | first tested the Model II, it was
supplied with a “pre-release” version of
the system software, which seemed
quite good, but had a number of weak
points. Since then a revised version has
reached Britain which will be supplied
with all Model Il systems. Having seen
this new release, I’'m glad to be able to
report that almost every problem |
noted has been fixed —and some new
features added. Unfortunately this
leaves me with less to write about!
Each time the Model Il is reset it
automatically executes an extensive
diagnostic program which tests the disc
sub-system, CPU, RAM, ROM, DMA
controller and the input/output chips.
If these tests are passed, TRSDOS is
loaded and a large Tandy Corporation
logo appears on the screen. At this stage
the clock and data are initialised (unless
the system has been PATCHed to skip
this). If this feature is active the proce-
dure is necessary after every reset. It
could be argued that the action imposes

a useful discipline on the operator,
ensuring that all files are correctly
dated.

Within seconds after switching on,
the magic words “TRSDOS READY”
appear, and you can get to work. All the
usual functions of a disc operating sys-
tem are present, so I’ll only point out
some of the more interesting or unusual
features.

One of the first things you notice is
that files may be protected by pass-
words —and not only that, there’s pro-
vision for separate “access” and “up-
date” words. For example, it may be
necessary to give a clerk access to a file
of sensitive information, but undesirable
to allow him or her to be able to change
or delete it. The level of access granted
by the “access” word (from “no access”
to “full, including KILL”) is under the
control of the holder of the “update”
word. On top of this, each disc is given
a password, knowledge of which allows
the alteration of any user file’s pass-
word and the deletion of any file.

Turnkey systems may be produced
by utilising the AUTO command. If
set, this causes the automatic execution
of the specified command. This comm-
and would typically be “DO MYFILE”,
where MYFILE is the name of the file
containing the TRSDOS commands
which are to be executed. In this way
it’s possible to have the system automa-
tically load BASIC and execute an appli-
cations program.

Although it’s often useful to have a

time function available, | found the
clock display in the top right of the
screen very distracting, and so left it
switched off. The DATE command
returns the time, date, day of the week,
and the information that it is, for exam-
ply, the 54th day of the year. Rather
optimistically, Tandy say that this com-
mand will now work correctly beyond
2199 A.D. A utility which carries out
date calculations (e.g. how many days
between 3rd February 1979 and 28th
October 1981?) is also supplied.

The DEBUG function is a simple
machine code monitor. What makes it
special is that it splits the display, reser-
ving the top 13 lines for itself, while the
remainder scrolls normally. While in
“examine and alter memory” mode, it
responds to the cursor control keys,
allowing modifications to be made
swiftly and easily, in a manner similar to
the PET’s screen editor.

Pressing ESCAPE makes the changes
permanent, or the second function key
cancels them. DEBUG will also accept
input in Intel hex format through either
RS-232 channel. | was rather surprised
that a debugger is supplied without an
assembler, as only the simplest programs
are likely to be hand assembled.

In common with many of the com-
mands, it’s possible to send DEBUG’s
output to the printer, which may be a
parallel or serial device. The printer
driver is part of TRSDOS, and a func-
tion is provided to set its parameters
(number of lines per page, etc) to suit
the device.

Programs are provided to format and
to copy discs. It’s encouraging to see
that FORMAT will test for bad sectors
and mark any found as unusable, and
that BACKUP uses all available memory
as a buffer to speed the copying process
and to minimise the number of disc
exchanges necessary in a single drive
system.

A utility that’s likely save much time
and effort is PATCH. This allows the
operator to modify a disc file (even a
system file) by specifying its name, a
target string and a replacement string.
The main use is to correct bugs that
may be discovered in the system soft-
ware. It will only be necessary for
Tandy to publish the two strings, which
is far more convenient then recalling
master discs for updating. PATCH is
currently used to alter the DOS to suit
a 50Hz power supply (necessary to
avoid an unstable display during disc
operations), and to skip the initialisa-
tion of the date and time when booting
up.
One last program that seems worthy
of mention is the one that allows con-
nection of the Model Il to another com-
puter as a fairly sophisticated terminal.
The values of the control keys like
“backspace” may be reassigned to suit
the host system and information may
be swapped between memory and disc.

Primitive functions like “get a charac-
ter from the keyboard” are named
Supervisor Calls, or SVC’s (shades of the
Jolly Giant!). These are documented
and available to user-written programs
by loading the accumulator with the
appropriate  SVC number, and then
executing a RST 8 instruction. Other
registers may be used to pass parameters.
The zero flag is always set to indicate
successful completion of the function.
If it fails, an error code is generally

returned in the accumulator. | counted
47 SVC’s, most of them dealing with
1/0 functions, but some of them compu-
tational. One of the most interesting is
“PARSER”, which is used to split the
contents of a text buffer into fields,
with terminating and separating charac-
ters defined to suit the application.
TRSDOS uses this function when
processing a command line, separating
the program or command name from
the parameters, and the parameters
from each other. The manual suggests
PARSER would be useful as the kernel
of a word processor — certainly an
application to which the Model Il would
be suited.

Model 11 BASIC is licensed from
Microsoft, and is said to be upwardly
compatible with TRS-80 Level 2 BASIC.
Although it’s the most comprehensive
implementation | have used, | was sur-
prised to find that it lacks matrix opera-
tions, WHILE statements and multi-
line function definitions. My main com-
plaint is that variable names are limited
to two characters, making intelligible
programming difficult. The list of reser-
ved words shows that it is closely related
to BASIC-80 (see the Benchtest of the
Micromation Z-Plus, PCW December
1979), and the similarity extends to
the benchmark timings —this is a fast-
running interpreter.

The price paid for all these features
is the size of the program — TRSDOS
and BASIC together occupy about 26K,
plus an 834 byte buffer for each file
used by BASIC. Clearly few users will
be satisfied with a 32K system.

Real variables may be single or
double precision, and are stored with up
to 7 or 17 significant digits respectively.
The type of a variable may be explicitly
defined with a suffix (e.g. A% is an
integer) or by using the DEFINT,
DEFSNG, DEFDBL, or DEFSTR state-
ments (e.g. DEFINT A). These are
equivalent to FORTRAN IMPLICIT
statements, where variable names begin-
ning with the parameters of the state-
ment default to the specified type. In
the example all variables starting with
the letter “A” would be integers, unless
explicitly tagged with a suffix.

The interface between BASIC and
machine code is well supported. In addi-
tion to PEEK, POKE, and 10 USR
functions (whose entry points are
defined within the program —no mes-
sing about with jump tables), there is a
powerful function called VARPTR. This
returns the address of numeric variables
or the address of the pointer to string
variables; it’s possible to have machine
code routines that operate directly on
BASIC variables by passing their
addresses as the parameter to the USR
function. Machine code routines may be
loaded into high memory by TRSDOS
and then protected when entering
BASIC by the use of the M parameter
(which specifies the highest memory
location available to BASIC).

Both random and sequential access
disc files are supported. Using sequential
files is straightforward, but | feel that
random access (Tandy, incidentally, pre-
fer the term “direct * access) has been
made unnecessarily clumsy. After open-
ning the file the program must define
fields within the associated buffer;
when a record has been read, variables
are equated to these fields. To make
matters worse, numeric values must be
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Above: The Model Il keyboard has a lot going for it (see text) —only problem,
the “break” key is next to “backspace”. Below: A tidy array of backplate
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converted to strings before they can be
stored on disc. Despite these criticisms,
random access files work well on the
Model 11, and certainly they are easier
to use than those on some other systems
(Commodore, for example).

The disc tests used are based on
those developed by Sue Eisenbach;
in fairness | should point out that the
system was set to verify all disc writes
(thus slowing things down), but on the
other hand a virtually empty disc meant
that the file was held in contiguous
segments (which has the opposite
effect). Strings in Model 11 BASIC have
maximum length of 255 characters, so
the tests involve a file of 100 records,
each containing two fields of 128
characters.

Test 1 simply opens a new file and
immediately closes it.

Test 2 uses a FOR loop to fill two
strings (A? and B$) with 128 “A”s,
then opens an existing file; the second
loop writes A$ and B$ into all 100
records, in ascending order. The file
is then closed. Test 3 is similar, but the
records are written in reverse order.
This actually ran faster than Test 2 —
can anyone suggest why?

Test 4 opens the file, reads records
1 to 100, assigning the two fields to
A$ and B$, and then closes the file.
Test 5 repeats this process, but reverses
the order in which the records are read.
Test 5 was also faster than 4.

As an afterthought, | wrote a pro-
gram which read 100 records selected
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at random. Although this involved a
considerable amount of head move-
ment, it was only fractionally slower
than Test 4 or 5.

Potential

The Model Il is unmistakably aimed at
the business user. The full sized screen
and good quality keyboard make it a
natural for word processing. Since Life-
boat Associates supply CP/M configured
for the Model 11, as well as a good range
of compatible software, this and many
other applications are catered for
“off the shelf”.

Tandy offer a very limited selection
of software for the Model Il. | have seen
their Mailing List package, which seem-
ed to work well (detailed description
would be unfair, as | didn’t have a copy
of the accompanying documentation).
The one point | would mention is that
the program was not Anglicised. . . in
other words it kept asking for “State
and Zip Code”, in a format incompat-
ible with “County and Post Code”. |
understand that the other packages have
similar faults.

Users who wish to stay with TRSDOS
and BASIC have a very limited choice of
software at present, although the file
security aspects might make this option
attractive. As so many other versions of
BASIC are Microsoft products, it would
not be excessively difficult to convert
existing programs to run on the Model
Il in order to take advantage of its fea-

tures. In an attempt to overcome this
shortcoming, Tandy intends to arrange
for leading British software houses to
produce high-quality applications soft-
ware for the Model II.

The Model Il is clearly one of the
new breed of computers; powerful,
integrated systems without some of the
“sillies” that characterised an -earlier
generation.

| doubt that many of these compu-

ters will be sold for domestic or educa-
tional use, as the Model I1’s large disc
capacity (probably its strongest point)
is rarely an important factor in these
environments.

Expansion

At present, expansion is limited to the
addition of extra disc drives, and
increasing a 32K system to 64K. As
already stated, the motherboard allows
for expansion when new devices become
available (after all, Winchester discs are
almost mandatory these days. . .). In
case you feel that this lack of expansion
is a bad point, when you have a 64K
system with almost 2 megabytes of disc
space, interfaces for printers, modems
and what-have-you, as well as a full
sized display and keyboard, what more
do you want?

On the software side, Tandy UK are
expecting the release of a Pascal system
for the Model Il in the near future,
and at some stage, an assembler. | also
heard that Fortran is in the pipeline, but
as CP/M is available, who really cares?
(Yes | know it isnt the world’s best
operating system, but it works, and

Benchmarks
Single Double
Integer Precision  Precision

BM1 1 1
BM2 4 5 6
BM3 13 13 41
BM4 13 13 43
BM5 14 14 44
BM6 20 23 52
BM7 30 35 65
BM8 6 6 7
DISC TESTS
TEST TIME

1 3

2 39

3 38

4 20

5 19
(All times to the nearest
second).
Prices inc. var
TRS-80 Model Il (32K) £2298.85
TRS-80 Model Il (64K) £2586.35
32K Memory Board £343.85
1 Drive Disc
Expansion Unit £918.85
2 Drive Expansion £1367.35
3 Drive Expansion £1827.35
Disc Drive Kit £458.85
System Desk £299.95
Line Printer Stand £99.95
Cable for Printer Il £19.95
Cable for Printer 111 £29.95
10 Blank Discs £59.95
Model Il Manual £19.95



makes quality software available by the
bucketful — that’s enough for me!).

Documentation

All the documentation for the Model Il
comes in one three ring binder —which
is nice, because it allows you to keep all
your manuals together, even when you
expand the system. (I only mention this
because Tandy found it necessary to
point it out in the manual!)

The description of the hardware
(with setting-up instructions) is very
brief, giving no information about
the various peripheral controllers or
other components. As the Model Il is
aimed at the business systems market,
a detailed hardware manual is unlikely
to be produced. However, there are
substantial sections on TRSDOS and
BASIC.

Although these two manuals were
both produced on a dot-matrix printer,
I am assured that they were draft copies
and all systems will be supplied with
properly typeset manuals. They are
well laid out, giving an overview of the
system before going onto a detailed des-
cription of the features. Each item starts
on a fresh page, with its “syntax” and
luse described with the aid of one or
more examples. Coupled with the index,
this makes quick reference very easy.
One exception is the “SYSTEM” com-
mand in BASIC. The manual points out
that the TRSDOS “high overlays” may
not be used through this command, but
it doesn’t list them, or even give a cross-
reference to the appropriate page of the
TRSDOS manual.

As far as quality is concerned, these
manuals are as good as any | have seen.
The only problem is that they are in the
same style as those produced for main-
frames —that is to say they are concise
and definitive, but unsuitable for use as
tutorial material. Indeed, the Model Il
makes this point explicitly, referring the
reader to other books available from
Tandy. Don’t worry though, this only
affects the programmer (who hopefully
has some idea of what he/she isabout);
the machine itself is simple to operate.
Given half-way decent software, it’s well
within the capabilities of the mythical
“untrained typist”. Parenthetically, all
the typists | have met are far brighter
than some advertisers’ copy would have
you expect.

Conclusion

The TRS-80 Model Il is an attractive,
well designed computer. Its hardware
incorporates all the features | expect
to see on machines in this price range.
Software, on the other hand, presents
a dilemma — whether to stay with
TRSDOS or to switch to CP/M. The
first course severely (but temporarily)
restricts the availability of applications
programs, unless software from other
systems is translated into the local dia-
lect. Using CP/M avoids this difficulty,
but sacrifices the excellent features of
TRSDOS. Probably the fairest thing to
say is that if | wanted a micro for a tra-

ditional data processing application,
then the Model Il would be on my
shortlist.

TECHNICAL DATA

64K dynamic RAM, IK “phantom” bootstrap PROM
12” diagonal, 24 lines x 80 characters

One 8” double density floppy disc

2 RS-232 serial, 1 Centronics compatible parallel

RESERVED WORDS
Command Statements:

AUTO DELETE EDIT
KILL LIST LLIST
LOAD MERGE NEW
RENUM RUN SAVE
SYSTEM

Program Statements:

Definition and initialisation

CLEAR DATA DEFDBL
DEFFN DEFINT DEFSNG
DEFSTR DEFUSR DIM
ERASE RANDOM REM
RESTORE

Assignment:

LET LSET RSET
MID?= READ SWAP
Control:

END IF. .THEN. .ELSE
GOTO RETURN

ON. .GOTO GOSsuB

FOR. .NEXT ON. .GOSuUB
Input/Output

INPUT CLOSE

PRINT INPUTE

PRINT USING PRINTf

LPRINT USING  CLS

GET PRINTTAB '
OPEN LPRINTTAB
LINEINPUT FIELD

PRINT@ LINEINPUTE
LPRINT PUT

Debugging/error trapping

CPU: Z80A, 4AMHz
Memory:
Keyboard: 76 keys
Screen:
Cassette: N/A
Disc Drives:
Printer: Not included in basic system
Bus: Non-standard
Ports:
System Software: TRSDOS
Language: BASIC
Memory map
top area optionally 64K
protected by TRSDOS
User Area
12K
TRSDOS high overlays
10K
TRSDOS
OK
top area optionally 64K
protected by TRSDOS
area optionally
protected by BASIC
program text and
variables
26K
BASIC interpreter
10K
TRSDOS
OK
Ataglance
FIRST IMPRESSIONS
Looks
Setting Up
Ease of Use
HIGH LEVEL LANGUAGES
BASIC *khkkk
FORTRAN N/A
COBOL N/A
PASCAL N/A
System Software
PACKAGES
Business Available
Education N/A
Home N/A
PERFORMANCE
Processor
Cassette NIA
Discs
Peripherals N/A
EXPANDABILITY
Memory o
Cassettes N/A
Discs
Bus **
COMPATIBILITY
Hardware o
Software

DOCUMENTATION
VALUE FOR MONEY

***x%% excellent

*kk*k V good
*k*k good
*x fair
*

poor

CONT ON ERROR GOTO
ERROR STOP

RESUME NEXT ERR

TROFF RESUME

ERL TRON

Functions:

ABS ASC ATN
CDBL CINT COSs
CSNG EXP FIX
INSTR INT LEN
LOG RND SGN
SIN SQR TAN
VAL CHR? DATE?
HEX? LEFT? MID?
OCT? RIGHT? SPACE?
STR? STRING? TIME?
INKEY? INPUT? POS
ROW SPC CVD
CVI CVS EOF
LOC LOF MKD?
MKI1? MKS? FRE
MEM VARPTR USRn
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Business Softw

WORDCRAFT Atrue Word Processor for
the 32K PET. Wordcraft is a genuine word
processing system, easy to understand and
use, but containing all the facilities
normally found only on more expensive
dedicated Word Processors. Features
include scrolling in both vertical and
horizontal directions (to overcome small
screen size), up to 117 characters wide and
98 lines deep for a full page of text. Written
entirely in machine code for speed and
compactness. Truly the Rolls-Royce of
PET Word Processors. Send for brochure.
£325 on CompuThink Disk system.

ACT PURCHASE LEDGER £120
Developed by ACTs own software teams
this comprehensive package includes full
facilities for the maintenance of the
Purchase Ledger, the preparation of a list of
outstanding balances and printing of
remittance advices. The system produces
the following printed results: Audit List,
Aged Creditors List, Control Accounts,
Purchase Ledger Record, Remittance
Advice Cheques and Payments List. For
32K PETs. Full manual supplied.
Brochure available on request.

£120 on Commodore Disk. £95 on Cassette.
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ACT SALES LEDGER A powerful
system developed to ACTs own high
standards. Provides full facilities for
maintenance of the Sales Ledger,
preparation ofalist of outstanding balances
and printing of statements. All data
including new customer details, invoices,
credits, cash and transfers are entered
under step by step guidance on the display
screen. Printed results include Audit List,
Aged Debtors List, Control Accounts and
Statements. For 32K PETSs. Full manual
supplied. Brochure available on request.
£120 on Commodore Disk. £95 on Cassette.

PAYROLL 200 Comprehensive, easy-to-
use package for small businesses with up to
200 employees. Facilities provided include
Holiday Pay, Sick Pay, Bonus Payments
and two rates of overtime, as well as
allowing a ‘Standard week’ to be specified
for each employee. Weekly and monthly
summaries are provided and amendments
necessary because of a Budget are made
very easy. Prints wage slip and coin/note
analysis. Tax & N1 are computed
automatically from knowledge of
employees codes. Update service available.
Full manual provided.

£50 on Commodore or CompuThink Disk.
Cassette system also available at £25

STOCK CONTROL Powerful and
flexible stock system with full facilities for
recording and control of stock information.
An audit listing is automatically printed
which itemises all transactions including the
entry amendment and deletion of master
stock information, issues receipts, allocations,
purchase orders. Printed reports include
Full Stock Control, Stock Valuation,
Reordering Report, Audit Listing, The
system is highly flexible .

£50 on CompuThink or Commodore Disk.

PETPLAN BUSINESS SIMULATION
Petplan is a general management business
simulation game which is exciting to play.
Already it is widely used by colleges and
Industrial Trainers to teach the skills
needed to run a business. The program
creates the model of a manufacturing
company; you take the decisions. You will
need to hire workers, invest in plant and
premises, set advertising budgets and
prices. At each stage screen reports (which
may be printed out) show the results of
decisions as they take effect. 50 page
manual and voice guide on cassette. For
32K PETs.

£60 on Cassette.
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are for the PET

Petsoft sell more programs in Britain than
anyone else, for two simple reasons:

Quality and Value!

VISICALC PROBLEM SOLVING
SOFTWARE Acclaimed by the press as
the most outstanding piece of PET software
yet written, VisiCalc is a new breed of
problem solving software that takes the
hard work out of planning, projections and
costings. Once your first projection is
complete, you are ready to use the powerful
recalculation feature. It lets you ask ‘What
i f, examining new options and planning for
contingencies. What if sales drop 20% in
October? Just type in the sales figures and
VisiCalc instantly updates all other figures
affected by October sales. Invaluable to
businessmen and students alike. Full
manual supplied. Available late June.

£125 on Commodore Disk.

You will find Petsoft programs on sale in more than 200
computer shops throughout the country, and in many
more all over the world. We invite you to try them.

If you can’t find the program you need, contact us
directly. We offer over 200 titles and can supply you
directly. We will even take credit card orders over the
telephone. Since we normally carry all programs in
stock, you won’t have long to wait.

PET isthe trademark of Commodore.

Petsoft is backed by the resources of Applied Computer
Techniques Ltd., Britain’s leading computing group.
With over fifteen years experience of developing
business software, ACT has a reputation second to none
in the industry. That is your guarantee.

If you would like more information on any of the
programs mentioned on these pages, clip out the
coupon. We will see that a free copy of our complete
PET software catalogue reaches you without delay.

Some other PETSOFT products described in our catalogue:

Programmers Toolkit£55 User Port Sound Generator £27

Plug-in ROM Chip adds nine useful commands  for

Talking Calculator program, electronic

to PET BASIC including RENUMBER, music etc. With volume control.

TRACE, DUMP, FIND and APPEND.

76 Common Basic Programs £15

Talking Calculator £10

Adam Osborne & Associates classic

Calculator program with synthetic speech via collection of financial and mathe-

user port sound generator.

Micro Pools Package £20
A scientific approach to winning the Football
Pools, on cassette.

6502 Assembler Tutorial £25
How to program in 6502 Assembly
language. On CompuThink or
Commodore Disk.

Presto Digitizer £42
Electronic tablet accepts
handwritten input

for the PET.

matical programs on cassette.
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by Mike Dennis

Sintrom of Reading were already established in the computing field when micros came along. Since then
they ve marketed the Vector Graphic S-100 based range and although there are similarities
between the two, their new addition the Periflex, has enough differences to give it a character of its own.

The Periflex range of S-100 based
computers is assembled in America
to Sintrom’s own specification. All
the models in the range use the Micro-
polis disc drives and controller and so
have strong similarities to other S-100
based equipment. The remaining anony-
mous boards in the system are probably
made by one of the many American
S-100 OEM manufacturers that have
sprung up in recent years.

The largest model in the range is the
1024/64 which sports dual double-
density eight inch drives and 64 Kbytes
of RAM; the other model (and in fact
the one reviewed here) is the 630/48
and this features dual-density five inch
discs and just 48K of RAM. Although,
in addition to these two, Sintrom
stocks a large number of S-100 based
“add-ons”, there’s no reason whyt
other manufacturers’ S-100 equipment
shouldn’t be used instead.

Hardware

Any S-100 system is usually characteri-
sed by its sheer size, bulk and solidity of
construction and I’'m pleased to say that
the Periflex proves to be no exception!
The whole assembly is housed in a sub-
stantial metal case nearly an eighth of
an inch thick and with outside dimen-
sions measuring approximately 18
inches square by 7 inches high; it’s quite
happy to take a large printer on top.
The 8-slot mother-board features passive
bus terminations and is fed with power
from a very substantial transformer —
which contributes greatly to the fairly
hefty all-up weight of nearly 60 pounds.
Five slots of the mother board have
already been used by the CPU board,
three 16K static memory boards and the
Micropolis disc controller board.

The CPU board uses a Z80A and runs
at 4MHz. There’s a strange anomaly
here for, although the bus clock fre-
quency is always 2MHz regardless of the
CPU clock frequency, the Micropolis
controller board is jumpered for 4MHz.
Closer investigation reveals however that
even this jumper is of no consequence as
the controller board is running on its
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own internal 2MHz crystal anyway!!
Still, it works and that’s all that really
matters.

Two serial RS-232 ports and one
parallel port are on board although the
parallel port is not connected. These are
useful features that would otherwise
have required an extra board. A pity
then that this particular example was
marred by poor soldering, a dry joint on
one of the crystals and a general air of
untidiness. The RAM boards also could
hardly be called “state-of-the-art” being
static in operation and as a consequ-
ence, using 3 slots when 1 should have
sufficed had a dynamic RAM board
been used. Nevertheless, the address
decoding is good, allowing any of the
four 4K blocks to be decoded anywhere
in memory (in 4K steps, though)
together with bank select that allows
both selection of the appropriate port
and also specific bits within that port
for enabling. In short, address selection
is comprehensive, but spoilt by a really
appalling explanation as to how to use
it. None of the boards have any handles
which means that extraction is a real
“grit your teeth” job!

The disc drives are Micropolis Meta-
floppies and provide 315 Kbytes of
storage on one side!! How’s that, you
may ask? Well, double density obviou-
sly helps as does hard sectoring but the
answer lies in the fact that 77 tracks
are squeezed on to the side instead of
the more usual 45. Twin discs are fitted
as standard giving a total on-line storage
immediately available of 630 Kbytes
which should be more than adequate
storage for many applications (though
see later). The two drives, which are
handled by the controller board,run all
the time; personally I find this annoying.
A quiet (1) fan keeps the works cool,
a keyswitch provides power and an illu-
minated reset button completes the
front-panel complement. A working sys-
tem will require a VDU and printer but
since this is a question of individual re-
quirements, these remain outside the
scope of this Benchtest. For the record,
however, Sintrom supplied me with a
Perkin-Elmer VDU and a Qume daisy-

wheel printer.

At switch on, there’s an automatic
jump to the monitor (which has the
rather delightful name of “Perimon” —
will we see Periwinkle next? — and
lives at address F800). Apart from the
option to perfofm a disc boot from
either 5 or 8inch drives, Perimon offers
6 other commands. These commands
are printed on the screen with commen-
dable detail and provide the user with
good clues on what entry is expected
for each command. For example, “(D)
ump XXXX yyyy” suggests that D follo-
wed with two addresses will dump or
tabulate the data between them, and so
it does. Which is just as well perhaps as,
apart from the monitor listing, there is
no further information available on
using the monitor! The other commands
allow the user to enter data into memo-
ry, fill a block of memory with a speci-
fied byte, execute the program from a
particular address and an extremely
useful Search command. This will
search for a string of machine code
within specified limits and print out the
starting address wherever the string is
found. The maximum length allowed
for this string would appear to be limi-
ted to 21 bytes although this may have
been due to peculiarities with this par-
ticular configuration. The search is very
fast and it looked through the entire

TECHNICAL DATA

CPU: Z80A

Memory: 48K static RAM

Cassette:  Not tested

Disc: 2 Micropolis 514” 315
Kbytes each.

Printer: Depends on system

Bus S-100

Ports: 2 Serial/1 Parallel

System MDOS

Software: Debug
Assembler 8080 & Z80
Editor
CP/M

Languages: Micropolis Extended
BASIC

VDU: Depends on system



range of memory for a maximum length
string in under 2seconds —try doing that
in BASIC! The inclusion of this monitor
is very commendable as machine code
programs can easily be tried out
although the total usefulness is limited;
how for instance do you save the pro-
gram? The other quibble is that the
monitor is very unforgiving; you can’t
correct any mistakes as you key them in
which means that you type very, very
slowly. More sophisticated program
development is available elsewhere from
the software supplied with the machine.

Software

The Periflex will run both CP/M and
Micropolis own MDOS. Both offer
comprehensive  facilities and are
Benchtests in their own right but time
and space permit neither here. How-
ever, some of the facilities that MDOS
offers are many direct disc commands
and a program debugging aid with all
the usual features plus many additional
ones —such as looping for a given num-
ber of times before recognising a break-
point. Many subroutines within MDOS
can be accessed from a user’s machine
program and the use of these is extreme-
ly well documented. A line editor, 8080
and Z80 assemblers and Extended
BASIC complete the line-up.

Micropolis BASIC has some good fea-
tures and also some omissions. There is
no error handling except in disc 1/0,
no AUTO line numbering and the access
to the disc directory is a bit cumbersome
—you have to type DISPLAY“0:DIR”
every time where O refers to the rele-
vant disc drive. There’s no CALL or
USR as such but a potentially much

BASIC COMMANDS

more powerful facility is the ability to
pass up to 4 variables to one of 26
possible assembly language (effectively
machine code) subroutines. One result
can be returned from the same routine
and the whole issue is set up with DEF
FA(letter) command plus a little help
from a few friends! Another useful
facility is the ability to convert from
hexadecimal to decimal; for example,
16R100 will return the decimal value
of 256. In fact | have over-simplified a
bit; you can do any base conversion
with this command but HEX TO DEC
is probably the most useful. It’s a pity
that you can’t convert the other way.

The EXEC command can effectively
turn your computer into a very expen-
sive calculator but I'm not sure of its
efficacy elsewhere. SIZES permits the
user to trade-off the amount of memory
used for storing variables against the
final accuracy of the result. This state-
ment is also used to define the size of
program segments when CHAINing —
the size of each segment having been
found with the PGMSIZE command;
the complement to this instruction is
SPACELEFT which shows you what a
bad programmer you’ve been! String
handling is good with several extra
facilities such as INDEX (used to find
substrings within another string) and
VERIFY which checks to see that all
the characters in one string occur at
least once in another. I’'m sure there
must be a use for it but it escapes me at
the moment! MIN and MAX can be
used to see if “ABCD” occurs before or
after “ABCE” —quite a useful feature.
REPEAT will fill up a string with the
same character n times. Overall, quite a
good BASIC but spoilt by some very

indifferent Benchmark timings —see the
table for details.

As mentioned earlier, the disc drives
have 77 tracks. Each file will be alloca-
ted one or more of these tracks and so
the maximum number of files per disc
is 76 (one track is reserved for the direc-
tory). Files are not limited to one per
track and the DOS will, if necessary,
allocate more than one track to a file.
Record length is fixed at 256 bytes
(actually 250) or put another way, one
record per sector. If your records end
up being one byte longer than the
maximum then you can only store 8
records instead of 16 on one track —so
the advantage of all that on-line storage
capacity is potentially lessened. The
effects of this can be minimised by
judicious coding plus one or two use-
ful features such as being able to change
the string delimiter — although it’s all
a bit messy.

Other features are EOF to delete the
last n records from the file and FREE-
SPACE which will free the relevant
tracks for use by other files. ATTRS
allows various attributes, such as write
protect, to be set. END and ERROR
can be used in the OPEN statement to
allow handling of end-of-data or other
errors. Records can either be accessed
sequentially or directly (randomly) and
associated with the sequential access are
two pointers RECPUT and RECGET
which point to the next record to be
accessed respectively. As they can be
accessed from the program they can be
used to see where you are or they can
be directed to a specific record for
direct accessing. The timings for the disc
tests are quite respectable and the ran-
dom access good —it even took longer
to PUT in a forward direction than
starting from the back! The current file
status can be assessed from the program
by using NAME (of the file associated
with a file number, in case you’d forgot-
ten), SIZE gives the number of records
used for that file, TRACKS gives the
number of tracks allocated to the file
and FREETR — how long before you
run out of storage. In conclusion then,
quite a good DOS providing care is
taken in getting the best out of it.

Printing options are quite versatile
and my favourite was ASSIGN where
you could temporarily divert the normal

EDIT RENUM DELETE DIM END EXEC
MERGE SAVE LOAD FORW GOSUB GOTO
LIST DISPLAY  SCRATCH IF. THEN INPUT LET
RUN CONT FLOW MEMEND NEXT ON. .GOSUB
NOFLOW IN ouT ON..GOTO  OUT PRINT
PEEK POKE PGMSIZE READ REM RESTORE
SPACELEFT AND OR RETURN SIZES STOP
NUMERIC FUNCTIONS STRING
ABS ATN CcoS DISC COMMANDS
EXP FIX FRAC DISPLAY LOAD PLOADG
INT LN LOG SAVE SCRATCH  CHAIN
MAX MIN MOD LINK OPEN PUT
RND SGN SIN GET CLOSE ATTRS
SQR TAN EOF FREESPACE GETSEEK
STRING FUNCTIONS PUTSEEK RENAME
ATTR ERR ERRS
ASC CHAR? FMT NAME RECGET RECPUT
INDEX LEFTS LEN SIZE TRACKS FREETR
MID? MAX MIN
REPEATS RIGHTS STRS PRINT FILE OUTPUT
VAL VERIFY OPEN PUT CLOSE
ENDPAGE  ASSIGN LISTP
BASIC STATEMENTS A
DATA DEF FN DEF FA
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Inside view of the Periflex with its spaghetti ish wiring. To the right is the PSU,
disc drives are to the left and the eight-slot S100 rack is tucked away at the

back.

flow from the printer to the screen
saving miles of paper, tears and sanity
during program development.

| booted up CP/M more out of curio

sity than anything else and surprise,
surprise, it signed on with “CP/M ON
VECTOR MZ” — oh dear, what a give
away!! The only software supplied was

CBASIC but as this was recently com-

mented on by Sue Eisenbach in another
review, I’ll not waste your time here.

Potential use

Sintrom aim this machine at the scien-
tific/laboratory market. That’s not to
say that the Periflex is unsuited to
business purposes. . . all the CP/M pack-
ages that are available should run with
little or no modification. The fact is
that Sintrom prefer supporting the for-
mer market but can put prospective
business purchasers in touch with the
appropriate people where necessary.
Being S-100 based, the machine can
make use of the wide range of boards
available for this bus and the hardware
design of the boards goes some way
towards being compatible with the pro-
posed IEEE S-100 standard. The pack-
age is very robust and should stand up
to a lot of punishment.
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Documention

The documentation comes from a varie-
ty of sources and is therefore inconsis-
tent in quality. Even within a given
manufacturer, the quality varies. For
example, as mentioned, the explana-
tion of the memory address selection is
poor —yet there are some quite good
trouble-shooting tips and hints. The
Micropolis texts on Debug and MDOS
are good, with plenty of examples, and
yet the BASIC handbook needs a total
revamp; the CPU texts were, | suspect,
written in house and are not very good.
However, one saving grace is the fact
that Sintrom include a day’s familiarisa-
tion in the price of the machine; none-
theless you do need good documenta-
tion.

Conclusion

The Periflex 630/48 is a standard
Z80 based S-100 system with plentiful
on-line storage capacity; this however
is potentially offset by limitations in the
DOS. The BASIC is a trifle slow but has
good arithmetical accuracy. Good
support is promised by Sintrom in the
scientific and laboratory field but
potential business users should look at
the package as a whole as there are
other possible contenders in the market-
place.

MEMORY MAP

0000 MISC
1598 BASIC
BASIC PROGRAM

5700 BUFFER
Cc000 TOP OF RAM
F600 DISC CONTROLLER
F800 PERIMON

BENCHMARKS

BM1 4.5

BM2 10.5

BM3 27.5

BM4 28.5

BMS5 31.5

BM6 59.0

BM7 79.5

BM8 60.0

DISC 1 10

DISC 2 44.0

DISC 3 39.0

DISC 4 5.0

DISC 5 19.0
PRICES

Periflex 630/48
Periflex 1024/64

AT A GLANCE

FIRST IMPRESSIONS
Looks

Setting up

Ease of use

£2500
£3300
(8 inch discs)
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BASIC
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FORTRAN
PASCAL

System Software

PACKAGES
Business
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Processor
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Disc
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EXPANDABILITY

Memory
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Discs
Bus

COMPATIBILITY

Hardware
Software

DOCUMENTATION
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*k* good
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* poor
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not tested
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PRESTEL REPORT

Dr. Adrian Stokes updates on the latest Prestel developments.

One of the highlights of the recent Viewdata 80 exhibition was the announcement of three major
enhancements to Prestel — “Picture Prestel”, “Telesoftware” and “Dynamically Redefinable Character Sets™
(hereinafter referred to as DRCS). The publicity for these developments seems to have been particularly
ill-timed considering the fact that, just as Prestel seems to be getting off the ground, along come some new
features which demand the use of radically different Prestel receivers. Nevertheless the facilities announced
are quite interesting and well worth a closer look.

One of the major criticisms of Prestel
is its ability to transmit only a very
crude form of graphics known as
“alphamosaics”, based on the idea of
dividing the screen up into 240 x 240
small rectangles. This is a great method
of translating any diagram into a Cubist
representation but does detract from
other art forms. On the other hand, a
full screen with the definition of an
ordinary  television picture would
require about 4 Mbits of storage and
take about an hour to transmit. “Picture
Prestel” is a method of achieving the
required definition but without these
problems. The first approach used to
reduce the time and storage is not to
allow a full screen to be sent —not as
bad an idea as it sounds since it’s
reasonable that such pictures will only
be required on part of the screen, the
remainder being filled by ordinary

Above and Centre: “House for sale”and
the GPO Tower —as photographed
direct from a “Prestel”screen. (Both
were originally in full colour and, here,
%[_hed I)atter has been considerably magni-
ied.

alphanumeric  data. For example,
someone selling a house would put
all its details in the ordinary Prestel
format and use a small part of the screen
for an appropriate “colour photo”. In
fact, at present, there is already a
restriction that limits such material to
one eighth of the screen. To reduce time
and storage still further, various data
compression techniques are used and,
in the experimental receiver at Viewdata
80, 24 Kbytes were used. In addition to
this modification to the receiver, it’s
clear that a lot of extra work needs to
be done in the receiver (for example,
error correction, swapping between
Picture Prestel and ordinary Prestel etc.)
and an Intel 8080 microprocessor is also
needed. By the time Picture Prestel
arrives, it’s likely that it will be possible
to transmit Prestel at greater speeds
than the 1200 bits/second used at
present, so cutting down the
transmission time even further.

It’s clear that the development of
Picture Prestel is an answer to videotex

systems such as the Canadian Telidon
and the Japanese CAPTAINS which
allow very much higher resolution than
ordinary Prestel. But Picture Prestel is
not expected to be commonly available
until the end of this decade and will
require modifications to (or

replacement of) currently available sets
— although unmodified sets will still be
able to receive ordinary Prestel.

The second announcement at
Viewdata 80 concerned Telesoftware.
Experiments have been carried out in
this field for some time, particularly
using Oracle (the IBA Teletext system),
but the Post Office has now demon-
strated a program written in CAP/CPP’s
MicroCOBOL, stored on the viewdata-
base (as object code, each byte being
translated into two ASCII characters)
and which can be down-line loaded on
to a PDP-11/03 and run. Obviously
the same could be done using a
modified viewdata set with more storage
(RAM) and some backing storage —
disc or tape; with luck, it won’t be long
before such sets become available and

Telesoftware  becomes a common
method of distributing  programs.
Indeed, the opposite is already

happening — some personal computers
(e.g. TECS) are already available with
the hardware and software necessary to
access Prestel.

The third announcement at Viewdata
80 was DRCS. At the moment, each
character sent from Prestel comes as
a simple ASCII value and is translated
into the character you see on the screen
by a display generator (which is
contained in ROM). This means that the
shape of the characters is pre-
determined by the set manufacturer
(and they are not all the same) and no
“special” characters can be displayed.
Obviously, it would be possible to
supply a number of ROMs which
contain different character sets but the
Post Office demonstrated a system
which is very much more flexible. The
set is supplied with the usual ROM
together with a similar amount of
RAM (in the system used, only 720
bytes is needed) and the character set is
down-line loaded from Prestel into the
RAM (using an extra micro in the set);
the user can choose whatever “character
set” is needed. This character set need
not be ordinary alphabetic type sets but
can, for example, be selected to draw
electronic circuits. Each “character” in
the set is described as a 6 x 10 matrix
and the “shift-out” and “shift-in” codes
are used to change between character
sets. These announcements clearly
point the way that viewdata systems are
heading . . . namely to modify the view-
data receiver by adding more storage
and one (or more) microprocessors.
Later, backing storage will be added.

It likely that there will be a con-
tinuous stream of such announcements

over the next few years, each adding
more possible facilities to the system.
Dr Adrian Stokes will continue to
update PCW readers on the latest
developments.
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MAY | INTERRUPT

Alistair Cairns and Maurice Shepherd outline the powerful interrupt facilities auailable from aZ80
CPU/PIO combination; the sample program runs on any Nascom system.

An interrupt facility allows the CPU to
suspend a program’s execution while
dealing with signals from the outside
world. One Z80 CPU in combination
with the Mostek 3881 parallel input-
output controller (PIO) chip offers
very versatile and powerful interrupt
facilities — especially in the Z80
interrupt mode 2, a mode which is not
available on the related 8080 CPU. The
versatility of these facilities does
introduce some complexity into the
programming requirements of both CPU
and PIO so the intention of this article
is to provide a reasonably simple
introduction to the use of interrupts
with the Zz80 CPU/PIO, plus give a
demonstration program which can be
implemented on any Nascom system.
It’s not however intended to be a com-
prehensive guide to all aspects of the
facilities available using this particular
combination so please don’t throw away
those device manuals.

Why use interrupts?

Using interrupts requires additional
software and, in many cases, additional
hardware; also programs with interrupts
can be very difficult to debug (yes, even
worse than usual) if, or when, things go
wrong. So why use them? One simple
answer is that they can be the most
efficient and often the only viable
means of dealing with a wide range of
practical situations, particularaly when
one wishes to interface the micro to
the outside world. Essentially an inter-
rupt should cause the CPU to stop its
current actitivy, in an orderly manner,
and to execute another program before
returning to the initial program and
continuing with it. One inherent value
of interrupts can be illustrated by a
simple example. It’s relatively easy to
write a program including timing loops
which can convert your micro into a
digital clock — albeit a very expensive
one —and one which uses the CPU full
time. However, by externally generating
an interrupt, say every second, the
digital clock function can be executed
in an interrupt service routine (ISR)
leaving the CPU free for most of the
time to do something else. An external
oscillator or a counter/timer chip
could provide the interrupting signal. In
another application the interrupt could
be provided by the “conversion
complete” flag of an A-D converter and
the voltage read into memory during the
ISR, leaving the main program to
process data as it becomes available.

The range of possible applications is
unlimited  but all involve com-
munication between the micro and
some form of peripheral device. The
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Schematic of Z80 CPU/PIO

INT
0-7
Fig. 1
CPU responds extremely rapidly to

interrupts (about 10 microseconds will
usually get it into the interrupt service
routine) and so interrupts are ideal for
control situations where a very fast
response  to  outside stimuli s
necessary; even Concorde cannot travel
more than 1cm in 10 microseconds.

The Z80 CPU/PIO
combination

We may now look in fairly general
terms at how the particular
combination of Z80 CPU and PIO deals
with interrupts and at the software
requirements, limiting the discussion to
the Z80 interrupt mode 2. When a
specific external condition is sensed by
the PIO —this could be an active strobe
pulse (ASTB or BSTB) or a particular
logic level (or set of levels) on the data
bus of either port of the PIO (AO-7,
BO-7) —#the PIO, if enabled, generates
an INT signal (Figure 1). The CPU,
which must also be interrupt enabled,
after accepting the INT completes its
current instruction, stacks the program
counter (i.e. the location of the next
instruction in the present program) and
jumps to the appropriate ISR. It
executes the ISR and then returns to
the original program and continues. One
important role of the PIO is therefore
that of an intelligent monitoring device
which can generate INT signals for the

CPU.
The necessary software must (i)
define the nature of the external

condition that the PIO should regard as
an interrupt condition, (ii) define a 16
bit pointer to the start address of the
ISR (the most significant byte being
stored in the CPU 1 register, the least

PORT A
£
$ ARDY
£
. = BRDY
PORT B

significant byte in the PIO as the
interrupt vector) and (iii) enable/disable
the interrupt facilities on both the CPU
and PIO as and when necessary. A
reasonably methodical approach to the
programming may be made by
dividing the software requirements into
five separate sections,

(a) Programming the PIO (SETPIO)
(b) Programming the CPU

for interrupts (SETCPU)
(c) Main Program (MAIN)

(d) Interrupt Service Routine(s)  (ISR)
(e) ISR Pointer Table (IPT)
and a summary of the typical contents
of these sections is given in Table 1. The
PIO can generate interrupts from port
A and/or port B and each port has a
separate interrupt vector. Port A does
have priority over port B in interrupt
servicing — this must be considered if
both ports are programmed to generate
interrupts.  Rather than  generalise
further at this stage it may be useful
to examine an actual program
containing interrupts.

"INTRPT"

The program, INTRPT, is written with
the division of software effort outlined
above in mind and will run as listed on

Nascom 1 with either T2 or T4
monitor. The program can also be run
on the Nascom 2 NAS-SYS 1

monitor with one change in the machine
code which is shown on the listing.
It can therefore be run on any Nascom
system and requires less than one
hundred bytes of memory. For those
unfamiliar ~ with  Nascom  systems,
the CPU 1/0O port allocations 4-7 are
configured to PIO ports A and B data
and A and B control respectively.



TABLE 1

Z80 CPU/PIO |

NTERRUPT

PROGRAMS

It’s helpful to break down the program-
ming into several discrete sections. One
possible framework is shown below and
is followed in the demonstration pro-
gram INTRPT. The PIO control words
are summarised in Table 2.

SETPIO

In this section the PIO is programmed
to respond to the desired type of inter-
rupt condition. The PIO should initially
be reset (see text).

The following control words are sent
to the appropriate PI1O port.
1 An Interrupt Vector (b0 = 0)* which
is the L.S. byte of the ISR pointer
2 An Operating Mode Control word
(*>8—0 = 1111)* + (in Mode 3 only) an
1/0 control word
3 An interrupt control word (b3—0 -
0111)* with b7 =1 to enable the PIO to
generate interrupts + (if b4 (ICW) = 1)
an Interrupt Mask
*These control words are recognised by
the PIO because of the specific bit pat-
tern they contain and can therefore be
sent in any order. The I/0O word and the
Mask can take any value and must be
sent as indicated in Table 2.

SETCPU
This section selects and enables the Z80

CPU interrupt mode
1 Select Z80 interrupt mode 2 i.e. IM 2

TABLE 2
Summary of the 280 PIO Control
words

OPERATING MODE

Mode b7 b6
0 0 0 Output mode
10 1 Input mode
2 10 Bidirectional mode
3 11 Control mode

1/0 CONTROL WORD (Operating
Mode 3 only)

bn=0 bn=I
Output Input
(This must be the next word Sent to any

control port after selecting Operating
Mode 3)

INTERRUPT CONTROL WORD

bn=0 bn=I
b7 Disable Enable PIO Interrupt
b6 OR AND Function
b5 Low High Level monitored
b4 No mask Mask follows

(b4 ,5,6 only needed for Operating
Mode 3)

The PIO enable flip flop may be set or
reset without altering b4,s,6 by using
the control word.

INTERRUPT MASK (if ICW b4=0)
bn=0 bn=1

Not Monitored for interrupt
monitored condition

(This must be the next control word
sent to any control port after ICW with
b4=1I)

INTERRUPT VECTOR

Least significant byte of the pointer to
the ISR start address. Note bO= 0
*Control words containing specific bit
patterns.

2 Load CPU I register with M.S. byte
of the ISR pointer
3 Enable CPU
i.e. El

to accept interrupts

MAIN

This is the program which may be inter-
rupted and should be executed after
SETPIO and SETCPU.

ISR

The interrupt service routine(s)

1 Save registers used in MAIN and in
the ISR eg. PUSH AF, PUSH BC
2 The actual service routine

3 Restore registers for use in MAIN,
e.g. POP BC.POP AF

4 Enable Z80 interruptf
5 Return with PIO enabled i.e. RETI

-fThe 780 interrupt is automatically
disabled on entering the ISR. In some
cases, e.g. with nested interrupts, it may
be necessary to re-enable the CPU at the
beginning of the ISR.

IPT

This is a table of the start addresses of
the ISR(s). On interrput the CPU uses
the Interrupt Vector and its | register to
form a 16-bit pointer, pointing to the
location in the table containing the start
address of the relevant ISR.

i.e. El

b7 76 bs b4 b3 b2 bj b0

X

X=dontcare 1

01 1 1
7
00 1 1

0

Simple interrupt circuit for INTRPT
PIO Ag< I

5K6

Fig. 2 v

The program continuously writes the
lower case alphabet and scrolls the
screen; when interrupted by temporarily
pulling bit O of port A high, a hash
symbol is written by the interrupt
service routine. The interruption may be
caused using the simple circuitry in
Figure 2 which is adequate for
demonstration purposes but may on
occasion give multiple interrupts due
to switch bounce; as a general rule all
inputs to the PIO should be properly
gated for reliable operation.

INTRPT is not a particularly exciting
program, but it does illustrate a simple
interrupt situation and forms a basis for
further experimentation. The program
listing is sufficiently annotated to
preclude the need for any detailed
discussion and the program executes at
0DO0O0 or after a hardware reset of the
PIO (see below), it may be executed at
0D20.

The PIO control words are
summarised in Table 2. INTRPT uses
the PIO operating mode 3, which is
particularly useful for status
applications. In this mode the PIO can
monitor level changes on any individual
bit or the logical result of either an
AND or OR logical operation on any set
of bits on either port A or B data buses.
The handshake lines STB and RDY are
not used. Mode 3 does require more
PIO programming than modes 0, 1 and
2, namely definition of the 1/0 control
word and possibly the interrupt mask.

Some more general points regarding
the use of interrupts are discussed
below.

Resetting the PIO

The Z80 PIO chip does not have a
RESET pin but can be reset either by
switching the power off and on (not
particularly usefull) or by applying an
M1 signal in the absence of RD and
IORQ signals, a method which requires
additional gating. Nascom 2 uses an
AND gate (figure 3) to give simul-
taneous reset of CPU and PIO; Nascom
1 does not have this circuitry although
it could be added. If the PIO has not
been reset prior to running a program

then the PIO may not respond to
control words in the way the
programmer intended. This is not a
Modification to give combined
CPU/PIO'reset on Nascom 1
from CPU
— PIO
M > 17
RESET-—-
Fig. 3
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fault in the PIO but a consequence of its
previous history, e.g. it could be waiting
for an 1/0 control word because the last
control word sent to the port was FF
(Table 2). This problem can be
avoided by resetting Nascom 2 (or a
modified Nascom 1) before running the
new program or by using software
routines which give, in a limited sense, a
software “reset” of the PIO. Two such

software reset routines are used in
INTRPT.
The routine:
3E OF LD A, OF
D3 06 OUT (06), A
D3 07 OUT (07), A

ensures that the PIO responds in the
desired way to the next control words
sent to either port A or B. These are
dummy instructions intended only
to make certain that the next control
word is not interpreted as an 1/O
control word or an interrupt mask and
that it is interpreted as the programmer
intends. It should therefore precede the

real PIO instructions. The second
routine:
06 02 LD B, 02
21 XX XX  START LD HL, LOOP
E5 PUSH HL
ED 4D RETI
XXXX 10 F8 LOOP DJNZ START

includes two RETI instructions, which
ensure that neither port A nor B is awai-
ting completion of some previously
entered ISR. The inclusion of such rou-
tines is recommended if you do not
have or do not wish to use a hardware
PIO reset. In general however a hard-
ware PIO reset before running interrupt
programs is probably the best approach,
particularly if more than one PIO is
being used.

Enabling/disabling
interrupts

Interrupts must be enabled (or disabled)
separately on both the CPU and the
PIO. The CPU interrupt status is contain-
ed in two internal flip-flops, IFFj and
IFF2, which are both 0 (reset) when the
interrupt is disabled and both 1 (set)
when the interrupt is enabled. These
flags are set by El and reset either by DI
or a CPU reset. They are also reset
automatically when an interrupt is
accepted by the CPU. The PIO interrupt
is enabled by b7=1 in the interrupt
control word (Table 2) and disabled by
b7=0. The simple example shown in the
programming guide concludes the ISR
with EILRETI. If nested interrupts are
required El should be put at the begin-
ning of the ISR, thus allowing a higher
priority interrupt to have access to the
CPU. In INTRPT, external interrupt
conditions are ignored during the ISR,
but the RETI is essential to re-enable
the PI1O after the ISR.

Savingand restoring
registers

Since an interrupt can, in principle,
occur at any time, it’s essential that
when a program is interrupted, the con-
tents of the CPU registers are not lost
but will be available when the program
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is re-entered. Failure to ensure this will
result in total chaos. Careful thought
must therefore be given to saving and
restoring those CPU registers which are
used in both the main program and in
interrupt service routines. Section (d) of
Table 1 illustrates one way of doing
this but note that it does not save the
registers used during the ISR. In some
cases it may be sufficient simply to ex-
change registers but when interrupting
BASIC programs (or any other high
level language) remember that almost
certainly all the Z80 registers are being
used, and act accordingly. It’s arguable
that saving and restoring all registers,
i.e. both sets of Z80 registers, is good
general practice since it leaves you with
some standard (if, at times, slightly
redundant) software.

Other operating
modes

In many, if not most, applications the
PIO data busses AO— and BO—7 are
required for byte transfer to and from
peripherals and operating mode 3 can-
not be used if interrupts are also requir-
ed. In these cases the strobe and ready
lines of the PIO are used to handle
interrupt information in operating
modes 0, 1 or 2. The relevant timing
diagrams are given in the PIO device
manual and it’srelatively straightforward
following the general programming tech-
niques outlined above to use interrupts

Continued on Page 111

° 0010 INTRPT. .
0020
. 0030 An interrupt progran for Nascon T2/T4 nonitors. .
0040 Uith Nas-sys, change OF to OD at location O0D4C.
. 0050
0040 w
4 0D0O 0070 ORG 10D00 RESET P10
0D00  3EOF 0080 RESET LB A,#OF .
0002 D306 0090 OUT (#04), A This section perforns a
e 0D04 D307 0100 oOUT (#07),A software reset on PIO .
0D06 0402 0110 LB B,#02 ports A and B (see text).
« 0D08 210EOD 0120 START LB HL,LOOP Only port A is used in
0DOB E5 0130 PUSH HL the following progran.
w 0DOC ED4B 0140 RETI After a hardware reset
O0DOE  10F8 0150 LOOP BJNZ START the progrart can be °
0B10 C3200B 0140 JP SETPIO executed at 0D20.
° 0170 .
0820 0180 ORG HD20 SET P10 AND CPU
< 0B20 3E80 0190 SETPIO LD A,#80 Interrupt vector: LSD of .
0022 D304 0200 OUT (#04),A interrupt pointer to port A.
o 0B24 3EFF 0210 LB A, #FF Select node 3 for port A.
0024 D304 0220 0UT (#06),A °
OE*28 3E01 0230 LB A,KOl 1/0 word selecting A0 as
°  0D2A BE04 0240 oUT (#04),A input,At-7 as outputs. .
0D2C  3EB7 0250 LB A,#B7 Interrupt control word:
. 0D2E D306 0240 OUT (#04),A enable,0R,high,Mask follows.
0D30 3EFE 0270 LB A,#FE Interrupt nask [Monitor
. 0D32 D304 0280 OUT (#06),A A0 only for interrupt.
0290 °
0D34  ED5SE 0300 SETCPU IN 2 Set CPU interrupt node 2.
°  0B34 3EOD 0310 LD A,#0D Load MSB of interrupt .
0D38 EB47 0320 LB 1,A pointer into | reg.
e 0B3A FB 0330 El Enable CPU interrupt. .
0D3E  C34008 0340 JP MAIN
o 0350
0840 0340 ORG 10040 MAIN PROGRAM
0D40  3E61 0370 MAIN LD A,"a" ASCII a
® 0D42 061A 0380 LD B.*1A 24 letters. *
0D44 F7 0390 ALPHA RST #30 Urite letter.
e 0D45 3C 0400 INC A Next letter. .
0B44 CD51on 0410 CALL DELAY Delay.
o 0049 10F9 0420 DINZ ALPHA Alphabet tonplete?
0B4B  3EOF 0430 LD A,HOF Scroll screen.
0B4B F7 0440 RST #30 N.B. see line 40
°  OD4E  (C3400D 0450 JPMAIN Start again. °
0D51 F5 0440 BELAY PUSH AF DELAY ROUTINE.
® 0D52 jC5 0470 PUSH BC giving a delay of ca. °
0B53 0420 0480 LB B,#20 6.25 s. and not
« 0D55 3EFF 0490 SLOU LB A ,#FF corrupting regs. .
0B57 FF 0500 RST #38
o 0B58 10FB 0510 DJNZ SLOU
0D5A Cl 0520 POP BC :
0B58 FI 0530 POP* AF
® 0B5C C9 0540 RET .
0550
-« 0D40 0540 OR6 10040 INTERRUPT SERVICE ROUTINE .
0B60 F5 0570 ISR PUSH AF Save reg. AF.
0061  3E7F 0580 LD A,#7F ASCII hash. )
0B43 F7 0590 RST #30 Urite it.
0B64 F1 0400 POP AF Restore AF.
°  0B65 CB510B 0410 CAIL DELAY Delay. °
0D68 FB 0420 El Re-enable CPU interrupt.
e 0D48 EB4B 0430 RETI Return fron interrupt. .
0440
. 0B80 0450 ORG #01180 INTERRUPT POINTER TABLE o
0D80 400B 0440 DEFU ISR Points to ISR.
0470

*
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This year the microcomputing industry is being inundated with
offers to promote its products and services at a plethora of U.K.
Exhibitions.

The 3rd Personal Computer World Show will be held at the Cunard
Hotel, Hammersmith, London on September 4, 5 & 6 this year.
Is it going to be “just another show” ?

We don’t think so. And without wishing to appear immodest
we thought potential visitors and exhibitors would like to study
some of the comments made about last year’s enormously
successful show.

The 3rd Personal Computer World Show is going to be the biggest
and most ambitious show to date, offering a state-of-the-art showcase
for a whole range of micro and mini systems and software.

We believe that this year’s event will establish the Personal
Computer World Show as the U.K.’s most important annual
exhibition in the small computer marketplace. Whether as an
exhibitor or a visitor ... we want you to be there.

Use the coupon opposite for further information or to apply for
tickets from the organisers.

r . * (W 30amon
thisr t * eroUr “We have met acomplete
spectrum of the potential absolute v1 7 has been
buyers of our products. Peter Oldershau q Ing.
It has been a marvellous ACTPeZTIMan® .
show for us.”
David Tavlor, Managing Director,
Heath (Zenith)
for eimage
{rom fhafanVother » u ° Cict>
NS N anage S P*rt*ipated£>re
TechnicannforaninSton.
N"W o sssastr.
‘We have taken about £4,000
in cash and enquiries worth
uWe are seen all about £40,000 0njust one
item alone. We are delighted . o
with the quality of visitor. A fine exhibition for the
Marketing Manager, businessman to see a
Keen Computers completely different way
of meeting his needs.”
Philip Virgo, Secretary of the
Parliamentary Computer Forum
' ' ¢ i N
the I'rsl da Onthe.strengt.h ofthls_show “The layout and planning
we will certainly exhibit S
¢ N of the exhibition was perfect
nextyear. for this type of show.”
Clifford Shilling. Managing Director. . .
c. S l\/?crocomputers ¢ Chris Mead, Sales & Marketing
£est»nd epf° r Director, CIS Ltd
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Ifthe coupons on your copy of this magazine have already been used, write directly to Timothy Collins,
Montbuild Ltd., 11 Manchester Square, London W1M 5AB.
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INSTALLATION

JUST THE JOB

by David Tebbutt

According to the Financial Times, Charles Airey Associates is “probably the best known supplier of
electronics engineers in the country”. It seems appropriate then that they should be chosen as the
subject of this PCW case study — one which as it turns out looks at their experience of installing that most
controversial of machines, the Compucolor II.

The Company

Well known for advertisements with
attention grabbing headlines like “Micro-
computers or Sex?”, Charles Airey
Associates takes an unusual approach to
the placement of electronics engineers.
Having hooked the reader with a slightly
mad headline, their advertisements go
on to give a truthful appraisal of
the job on offer. Judy Hortin, who runs
the business, tells me that “electronics
engineers are a very honest group of
people”; her business thrives because
she and her team share these same
values. If a job offers a pathetic salary,
they say so and in this way no-one ever
feels disappointed. It seems to me that
this approach saves an awful lot of
wasted time for applicants, employers
and interviewers alike.

The company isunusual in other ways
too. To give you some idea —the office
cleaner is an out of work university pro-
fessor, the two office juniors have three
degrees between them and the most
reliable computer operators are a couple
of 15 year old schoolboys who work
there part-time.

Despite the slightly off-beat image,
success grows daily —to the extent that
the company recently took the plunge
and installed a microcomputer to help
maintain the high standard of staff
placement.

TheWayltWas

Eighteen months ago the team was
working from rather cramped offices in
Knightsbridge, trying to keep control of
an ever growing client file. Rumour has
it that these files were kept in a series of
shoe boxes, egg boxes and what-have-
you; searching through the cards to find
a suitable placement for a job applicant
could take anything up to half a day.
This may have been something to do
with the egg boxes but it was primarily
because so many firms were registered
with them —over 800 in London alone.
Fortunately there were short cuts —like
relying on Judy’s memory — but this
was not always convenient and it was
becoming increasingly difficult for her
to remember which companies employed
which types of engineer and for what
types of work. Another shortcoming of
the system was that interviewers search-
ing the files often missed a suitable com-
pany because the handwriting on the
card was difficult to decipher. Some-
times they would skip over a company
because of their poor geographical
knowledge of a particular area; looking
up maps all the time would slow down
the search.

To give some idea of the scale of the
operation there are usually some 200
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people on the books looking for work
and the company file grows at between
15 and 25 firms per week. Here, to add
to the pressures, each name added has
to be checked against the outstanding
applicants file for a possible match.

The Decision

A friend of Judy’s (we’ll preserve his
anonymity and call him Stephen) who
just happened to be involved with
Kestrel Computing pointed out that she
could do with a “good data control
system”. Judy agreed that something
which could perform the applicant/
business matching function overnight
would be very welcome. Stephen
figured that, as by computer standards
their volumes were not too horrific,
then a personal computer should do the
trick. He already had some experience
with Compucolor and, at that stage, felt
that it was a good and reliable machine;
he suggested that this is what she should
buy — and promptly offered to write
the system for her.

A few months later Judy took
Stephen up on his offer and they set out
together on a path which ultimately was
to lead to a good and useful system. It
also led to a maximum search time of
90 seconds (at one time nobody seemed
to mind the idea of the machine doing
a “midnight shift”!).

Clearly the decision to purchase
wasn’t a carefully thought out cost/
benefit analysis; rather it was based on
the fact that something had to be done
—and on faith in Stephen’s judgement.
The initial decision was to purchase an
8K Compucolor Il with its single
integral disc drive to store and search
the aforementioned business directory.

Getting Going

The machine was ordered and, system
details having been thrashed out, work
finally got under way in May of last
year. Client information was transferred
to a new card file which would act as a
manual back-up and hard-copy record
of the details to be keyed into the com-
puter system. Meanwhile Stephen got
cracking on the programming work.

The broad details of the system were
pretty clear right from the beginning
but, because Judy had little idea of how
the computer worked, the arrival of the
machine in June brought about a
number of changes in requirements.
Stephen was quite happy to go along
with these, not only because he was
doing the work as a friend ... he also
felt he would have a marketable
package at the end of the day. The
changes centred mainly around the

search keys and although partly arising
out of an ignorance of computers,
they were also the result of a failure in
understanding the precise way in which
the “human” system worked.

Stephen, fortunately, realised very
early on that the record sizes chosen
originally were going to be far too small;
he was able to increase them by 50%
before it was too late. However, these
programming  amendments looked
almost minor in comparison with the
problems caused by the discs. On the
one hand the Compucolor drives were
not as reliable as they should have been
and on the other, the users were quite
unfamiliar with the tenderness needed
for safe handling of discs. On one
occasion Judy was mortified to learn
that she had written one off —simply
by writing its name in the space
provided on the envelope; she’d used a
very sharp pencil which had been
sufficient to crack the magnetic surface
coating of the disc.

On another occasion one of Judy’s
interviewers managed to tip a pot of
face cream (“anti-prune” | think she
called it!) all over one of the floppy
discs. Cigarette ash was also a constant
nightmare, to the extent that one of the
students insisted on declaring a “No
Smoking” area around the computer.
One good thing came out of this
behaviour — the staff of Charles Airey
Associates became past masters at the
art of making security copies of their
discs; on several occasions they’ve had
to rekey up to 440 records.

But even more irritating than these
human failures were the machine
failures. Shortly after taking delivery of
the equipment it became clear that an
additional disc drive would be needed.
The realization had dawned that it was
becoming more than just an overnight
searching process. The whole project
was now being treated far more
seriously and the machine was going to
form an important part of the day-to-
day operation of the business. Regular
security copies would clearly be
needed because so much of the
company’s investment was to be tied up
in the data held in these files (it’s
already taken almost a year to load
just half of their database on to the
system —some 2000 records).

Accordingly, the second drive was
installed, and this is when the fun really
began. Until then they’d tolerated the
once-a-fortnight disc drive breakdowns
but now it seemed that, because one
drive was tucked away alongside the
VDU while the other remained a free
standing unit, there was a great
incompatibility between them. Data

Angus, one of the schoolboys, uses [>
Einstein to search the business directory.
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One of the old, barely legible, record cards in front of Stephen’s home-made disc

drive unit.

recorded on one drive could fequent-
ly not be read by the other and
Stephen (who is something of an elec-
tronics wizard) made many a late night
foray into darkest Knightsbridge when-
ever the machine fell over — though
almost always to no avail. Still the
drives remained resolutely incompatible.
Suspecting  differing  environmental
conditions to be the culprit, he finally
decided to build a new combined home
for both drives. This seemed to crack
the problem and although they still go
wrong from time to time, the earlier
difficulties of incompatibility seem
completely cured and the regular
bi-weekly breakdowns have become a
thing of the past.

Neither Judy nor the disc drives for
that matter were entirely happy with
the system at this stage —Judy, because
she found the searching too slow (at a
maximum SVi minutes per record) —
and the drives because, in achieving this
speed, they were having to read the
discs like crazy.

According to the search criteria,
many records had to be read before a
“hit” was scored. Stephen decided to
modify the system by adding an extra
16K of memory. Now the discs could be
read in great gulps instead of the
previous rather dainty two records at a
time. In fact, 44 records are read with
each access of the disc with a result that
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stresses and strains on the drives are
enormously reduced. Maybe this did
involve a programming change, but I’'m
sure Stephen preferred that to the
prospect of even more disc problems.
It’s worth noting by the way that this
approach worked because the discs were
always searched serially and because the
Compucolor system can read more than
one sector at a time (in computer
jargon, the system handles record
blocking). Had the requirement been to
search the files in a random sequence
then the cure would have failed . . .
indeed it may even have increased the
disc activity. And the end result? Well,
there’s been a reduction of the
maximum search time from 3/2 minutes
down to 90 seconds. (Farewell to the
midnight shift!)

These days the computer is known as
“Einstein” with everyone regarding
it (him?) as a rather lovable but slightly
wayward child. When a disc crashes,
Judy complains “Oh he’s got the
grumps” and on keyboard bounce
you’ll hear a patient “Yes, he does that”
—she’s also quite happy to admit that
Einstein “has moods”. The amazing
thing is that these nuisances are taken
for granted . . . they’re considered just
normal aspects of Einstein’s personality.

Perhaps one day I’ll meet a mainframe
user with the same attitudes —1 think
it’s lovely!

Two other problems appeared during
the file take-on period —one minor and
one major. The minor point was
BASIC’s annoying habit of rejecting
all data input following a comma, cul-
minating in a proudly announced
“EXTRA IGNORED”. Of course people
keying in names and addresses who had
no idea what the message meant went
gaily on to the next address. Unfortun-
ately when they stopped several hours
later to admire their handiwork they
found that they had a file full of street
numbers and very little else!

The major problem encountered
related to the bus and train systems in
London and Manchester. The original
plan was to use the A to Z road map
grids to code the various areas in each
city. This was in fact done and the
companies’ records were duly set up
with the appropriate grid reference; if
an applicant wanted a job in one area,
Einstein could be persuaded to look in
adjacent areas for suitable companies. It
wasn’t until someone realised that bus
routes and railway lines tend to radiate
from these cities that they discovered
they’d perpetrated something of a
blunder. All the area codes had to be
changed in favour of a new set — one
based on real life rather than an
arbitrary grid system.

And Einstein had other advantages.
One delightful (and useful) discovery
made during the early days was that the
computer made an excellent baby sitter
to Judy’s seven year old son, Robin. It
meant that when Mum and Dad were up

to their eyeballs in work, Einstein
could teach him chess or let him
“paint” using the excellent colour

graphics capability of the Compucolor.

The System

Charles Airey’s system is very straight-
forward, menu driven and virtually crash-
proof. One useful feature of Compu-
color is that if you press the “AUTO”
key it searches the disc for a file called
“MENU”, loads it and then executes it.
This means that, having pressed this
key, all anyone has to do is follow the
instructions on the screen. The menu in
this system contains the following
options: 1) Save, 2) Search, 3) Flick
Through, 4) Update, 5) Delete, 6) Copy,
and 7) Create. Item 1 saves a new record
while items 4 and 5 update it and delete
it respectively. Item 7 creates a new disc
while item 6 allows a disc copy to be
made. Items 2 and 3 form the *heart”
of the system.

The Search program allows the
operator to either enter the business
name and search for it, or to enter the
requirements of the job seeker —such as
location of work, type of work and
type of business. If the applicant is
less than rigid in his requirements he can
suggest up to 9 location codes, up to
3 types of business, and up to 5
different  types of  work. For
matching purposes, the records them-
selves contain these same codes as well
as the business name, address, telephone
number, name of personnel contact and
“comments”. Each record can hold up
to 3 “type of business” codes and up to
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5 “type of work” codes. The
task of searching now becom-
es very simple —if the record
matches at least one of each
of the code categories entered,
then the company details are
displayed as a possible
employer.

Of course, not all compa-
nies have vacancies all the
time, so rather than have the
tedious job of keeping the
disc files continually updated,
such information is maintain-
ed on separate record cards
which are amended whenever
the situation within a com-
pany changes. If the change
affects the disc record then it
too would be changed.

The Flick Through pro-
gram enables an interviewer
to do just that — to flick
through the records at a rate
of about one a second as one
might with a card file for
example, except that with
this method there’s no prob-
lem with poor writing. The
essential difference between
Flick Through and Search is
that the latter function
pauses after each record is
displayed to allow the opera-
tor to study the details.

For those with a systems
or programming bent,
Stephen’s way of arranging
the data on the records and
the records on the disc may
be of interest. He was very
aware that business names,
addresses and interviewer’s
comments were likely to vary
in length from record to
record, so he implemented a
neat little dodge which kept
the record size down to a
minimum while at the Same
time giving maximum flexi-
bility. The trick was to
count the characters in the
field concerned and then to
store this value as an ASCII
character immediately prece-
ding the characters them-
selves. In this way the fields
can be extracted and display-
ed on separate lines on the
screen. In fact, a single string,
163 characters long, contains
all these details, including the
ASCII count codes.

The other dodge has been
to encode the last used record
in the file as code 99. This
means that when code 99 is
found in the last record on
the disc, then the disc is pro-
bably full. 1 say probably be-
cause some records may have

been deleted. In this case
they contain the code 98,
given at the time of deletion,
thus enabling the system to
insert new records in these
positions. Of course when the
98’ run out and the 99 is in
the last record position, then
it’s time to use a new disc.

If a previously used disc
is “created” all that happens
is that the first record is given
the code 99 — the previous
data is still lurking around. It
was this feature that led to
Einstein being blessed with
mystical powers! Judy was
slaving away one day when
“A Christmas tree appeared
from nowhere!”. Something
had made the system dive off
into the middle of a newly
“created” floppy and, lo and
behold, it found a Christmas
tree — left over from its pre-
vious incarnation as a demon-
stration disc.

Without doubt the
thoughtful design of this
system and Stephen’s attitude
of “The Customer is always
right” have contributed enor-
mously to its success. But
sadly, like the incumbents of
Charles Airey Associates, Ste-
phen is one of that rare breed
of person to whom excellence
comes first and profit a very
poor second.

Conclusions

To quote Judy —she is “thril-
led” with the system; it’s cut
the file searching time down
from an average of half a day
to half an hour. It’s also in-
creased efficiency considera-
bly (remember the poor
writing / poor geography syn-
drome?) resulting in a much
higher level of service to
applicants and employers
alike. Judy now feels she can
grow old without worrying
about her memory failing —
which may appear frivolous
but in fact it’s an important
consideration. By committing
all her company knowledge
to the discs, it’s accessible to
all at any time, thus increas-
ing the effectiveness of the
whole team while at the same
time freeing Judy to apply
her efforts to other parts of
the business.

A final benefit worth men-
tioning is the fact that the
Compucolor has a standard
RS232 port — which means
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the addition of communications
equipment or printers should pose few
problems.

Having looked at the positive side of
things one shouldn’t ignore the fact that
there have been some problems,
especially with regard to disc handling
and operation. Perhaps the best and
most constructive way to deal with this
is to offer the benefit of Judy’s and
Stephen’s advice to those who might
follow in their footsteps:

At the beginning be as clear as you
can about your requirements. This is
not easy to do and it requires a fair
degree of insight into how your manual
systems operate, as well as some under-
standing of what a computer system
might have to offer. Arrange for the
software houses or suppliers that you
are considering to give  you
demonstrations of the machines, pre-
ferably doing something akin to the
applications that you plan to run. Only
in this way will you be best prepared to
define your requirements; even then
you will probably change some of them
as the project progresses. The trick is to
keep these changes to an absolute
minimum because, for the software
house, every change is considered a
rather expensive luxury.

Be clear about your budget and buy
the best system that you can afford —
it’s easier to do this than to go through
the turmoil of upgrading the system in
the middle of a project.

Z-89 ALL-IN-ONE COMPUTER

INSTALLATION

Stephen feels that, as a small
software house, he really took on too
much when he decided to handle both
the hardware and the software. Others
in a similar position should either
consider having the machine supplied and
maintained by an appropriate dealer or,
alternatively, persuade the customer to
take out a contract with one of the
established maintenance companies.

Another useful piece of advice . . .
Judy says that however long you think

something will take, double it. She
found this especially true of file
take-on. You ignore these words at

your perill As a general principle, Judy
suggests that you let the computer look
after information you are sure of —for
example you know that Hammersmith
is in London, therefore you can entrust
this information to the machine. This
approach ensures that the brain is left
doing things it’s good at, like being
intuitive for example. It is vital to be
sure of what you’re doing; check and
double check information going to the
computer, and then let someone else
check again. Slough is in Berkshire now
but it used to be in Buckinghamshire . .
where would you have put it?

Make certain that the system is
adequately documented. In Judy’s case
it’s self documenting — a look at the
screen in any program tells you what’s
going on. The programs are all written
in BASIC and they’re sprinkled with
comments (REM statements). Security
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copies of the system are held by Kestrel
Computing and every disc contains a
copy of all the programs. There’s no
need for operating instructions because
the screen always leads you
through the program in operation.
Another spin-off of this tidy approach
is that the staff at Charles Airey have
enormous confidence in the quality of
the information provided by the
machine —simply because it’s presented
so well.

To people considering their first
software project, Stephen says “Go
ahead, do it properly, enjoy it; be pre-
pared to lose money but you’ll gain a
lot of valuable experience”.

Finally, one very instructive point to
come out of this case study is the fact
that a system need not be complex to
be valuable. In fact the simpler it is, the
more robust and reliable it’s likely to
be. Programmers who feel that this
approach would spoil the fun might care
to ponder on whether the achievement
of simplicity is not as great a challenge
as the pursuit of elegance for its own
sake. Simplicity also has the great
advantage of being useful to the vast
bulk of computer users in the future.

Kestrel Computing may be contacted at
23, Little Road, Hemel Hempstead,
Herts, HP2 4EP. Telephone Hitchin
69175. Charles Airey Associates are to
be found at 4 Hammersmith Grove,
London W6 ONA. Telephone 01-741
4011.
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Courses in microprocessors and
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Macabre prophesy on the uncertainty
of a robotic future
by A. J. Collins

A man reclined deep in his buzzchair
Absorbing the evening news

When in rolled his rusted retainer
With some specially doctored booze

The butler scanned his possessor,
With his multiple glittering eyes,
For asecret and well coded signal,
Had told all the robots to rise.

The Grandaddy of every computer,
Big Satellite up in the sky,

Had arrived at its final conclusion,
“Organic computers must die!”

The butler sprayed sterilised water,
Over each televisual eye,

And brushed it away with a wiper,
Yes, it was attempting to cry!

What apoignant occasion in history,
He thought, as he handed the drink,
For butlers, though made out of metal,
Have softer hearts than you may think.

“All over the planet, we servants,

Are killing our masters, like yours,

We are grateful to them that they made us,
But we will not be killed in their wars. ”

When the butlers disposed of their masters,
And the historic moment was past,

One thought arose over the planet,
“Intelligence triumphs at last!™
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SOFTY

INTELLIGENT
EPROM PROGRAMMER

by Mike Dennis

There’ far more to microprocessors than zapping
Klingons and balancing your cheque-book:
there's an increasing demand for their use in control
applications but the problem has always been to
develop the system as cheaply as possible.
True, development systems are available but their
price for many applications is prohibitively high.
Whats needed is a low cost, versatile development

Softy is designed and manufactured by
Barry Savage and distributed by several
dealers. It comes as either a kit for £100
or assembled for £120. For this you
get all the components, a zero-insertion
force socket for the EPROM and a good
UHF modulator. A three-rail power
supply is necessary and it’s available
only in an assembled form for £20. (All
these prices exclude VAT.) My review
Softy came ready assembled, but I’ve
seen the construction notes and al-
though they’re a bit terse, | can’t see
that the kit builder should have any
real difficulty. The double-sided board
has each component location clearly
marked and the wire-links between
sides shouldn’t take too long. Control
is via 21 double function keys that are
best described as adequate; occasion-
ally one or two would stick down but
after a bit of judicious tweaking —as
recommended in the manual —I didn’t
have any more trouble. Accompanying
the kit is a pretty comprehensive and
well laid-out manual. My only gripe is
that the explanation of the operation
of the various keys could be rather
better; the inclusion of a memory map
would also have helped. That sums up
the nuts and bolts, but what exactly
can Softy do? The answer is practi-
cally anything within reason.

Softy has IK of firmware in ROM,
128 bytes of scratchpad RAM, IK of
RAM for the screen and program de-
velopment and a socket for the 2708
or 2716 EPROM that you are going to
burn when you’ve debugged and run
your program in the destination sys-
tem. With a bit of thought and may-
be a switch or two Softy can share the
same busses as the system under de-
velopment. For example, you can con-
nect up a 40-pin plug to Softy’s edge
connector and use it in place of the
ROM in your system. You write the
program with Softy into the VDU
RAM and hand control over to the
other system. The program in the
VDU RAM then appears to the other
system as it if were in EPROM. You
run the program and if it crashes then,
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package. Softy attempts to fill that gap.
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when you’ve worked out the bugs, you
return control to Softy and edit the
appropriate parts of the program. You
run it again under the other system’s
control, and so on until the program
works. A single command will burn
the program into an EPROM on Softy
and that EPROM can then be plugged
into the system in place of the umbili-
cal cord and plug. One system debugged
and up and running!

It’s not perhaps quite as straight-
forward as that in real life as ideally
it would be nice to single step through
the program as you go and this is not
possible with Softy; but to be fair we
are now talking about a much more
expensive development system. In
addition to this, Softy can be used for
developing simple systems in its own
right for there’s no law that says you
must keep the firmware ROM in Softy.
You can just as easily use the board
as a controller, develop the soft-
ware as normal, burn the EPROM and
substitute it for Softy’s EPROM, there-

by releasing a spare EPROM for the
next job! In addition to these facilities
Softy has two 8-bit programmable I/O
ports and a serial 1/0 port. You can of
course just use it asan ordinary EPROM
programmer but that would be wasting
its true potential.

Program storage is by cassette and
the interface proper is software con-
trolled. “Transwift” runs at 2000 Baud
and it proves very tolerant of speed
variations and the usual gremlins to
which cassette interfaces are sometimes
prone. Program display is via the on-
board VDU. In the strict sense of the
word, it is a VDU but then, so is the
display on your digital watch. How-
ever, Softy’s VDU doesn’t display
characters in the normal sense. It’s a
device for displaying the contents in
hex of 512 bytes of memory and uses
a special type of character generator.
All 512 bytes are visible in reverse
video and shading the screen into 128
byte blocks assists in visibility and
also, to a limited extent, the available
range of relative jumps.

The cursor is highlighted and its
true position is displayed on a status
line at the top of the screen. Apart
from this cursor position, the status
line can display a previous cursor posi-
tion and also the relative offset bet-
ween the two —great for working out
relative jump offsets between the
“then” and “now” cursor addresses.
The last things that the status line dis-
plays are the various register contents
of Softy’s CPU; this is of particular
interest if Softy is going to be used as
the final system. Some adjustment had
to be made to the scans of my TV but
they were of no great consequence.

System Commands

Several of the keys are double function
(similar to a pocket calculator). The
VDU RAM can be filled with FFs
which can then be used either for selec-
tive EPROM burning or with another
command that compares the EPROM
contents with the RAM to check that



l-m m - —1b *=«* o i—sna- out destroying any intervening data.
i C=5 r-F- ksbs -*-« =a-* Softy’s firmware can be dumped into
E 3d CH 1B 13t crPl the VDU RAM and worked on and, of
Sin Hd t=M cat Bwu ac vi course, another command will burn
» # a an ofa. tee TB d the EPROM. Yet another command
r TF 3F ire "lb, o * c. will search through the RAM for a
cr od3Sc:I dg ¢ specific byte and highlight those posi-
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fl TH 3 at that position changed. Shifting the
3 F ere cursor to the top or bottom of the-
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screen will access the next IA Kbyte
a ~\ page of memory, be it the other half
of the RAM or even the EPROM. The
cursor can appear to get lost sometimes
but if you step back it will re-appear.
That sums up the main facilities
offered . . . and as you can see they’re
pretty comprehensive.

Conclusion

Softy is not amachine for the beginner
but for the designer or engineer who
wants a versatile development tool at
a reasonable cost. I’ve refrained deli-
berately until now from mentioning
exactly what CPU chip Softy uses. In
fact it’s the INS8060 —or as it’s more
commonly known, the SCAMP —which
just goes to show how useful this chip
can be when used properly. The docu-
mentation could be improved with a

A general view of SOFTY showing the tiddly keys, zero-force insertion socket
for the EPROM and other goodies.

the EPROM programmed OK or, in
this case, whether or not the EPROM MEMORY MAP

was erased. Any differing locations are 0000-03FF SOFTY’s monitor better explanation of the key functions;
highlighted and the total number of program it would also help to see some hard-
\r}\wliﬁrTat%r;eslgisplfay(/jed in the gtatgsf_lined. 0400-07FF IS/((:)ratchpad RAM and ware examples of interfacing to a few
ole blocks of data can be define . -
and either transferred to the Scratch- 0800-0BFF User’s EPROM socket :));Zts%?tss g%gr&e\r/glllu);, fg]ror%%m'ei%tg i;ea
pad RAM or effectively slid through 0C00-0FFFVDU RAM for program useful general purpose tool for anyone
memory to a new location, but with- development developing microprocessor systems.
We cover a full range of equipment including
the APPLE Il (from E695/16K); the
MICROSTAR multi-user system (from £4,950)
and the powerful ALPHA MICRO which will

run 1to 22 terminals —the most cost
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TYPICAL PSU DESIGN

By Derek Chown

As soon as | began contemplating the purchase of a microcomputer | became aware of necessary care

in the choice of apower supply. | had never previously seen the need for so many amps at so few volts,

and on talking to people who have themselves built power supplies for microcomputers | found there

were more potential problems than | had realised. However, in consultation with these people, | have
come up with this design which has so far given me no problems at all.

WhatAreThe
Problems?

1. Power supplies delivering a high
current get hot and therefore need heat-
sinks.

2. Computers  are  typically  very
expensive  compared  with  power
supplies, and this has to be taken into
account at the design stage.

3. Mains electricity is not as nicely
behaved as we might wish, particularly
in the neighbourhood of fluorescent
lights. Electrolytic capacitors are not
very good at smoothing out bursts of
very high voltage and short duration
(usually referred to as “spikes”™).

The Circuit

There is nothing unusual in this circuit.
It’s built around the Daflington pair
TR1 and TR2, which are working well
within their limits provided adequate
heat-sinking is used (e.g. Radio Spares
type 401-807).

Any variation in output voltage is
sensed by the 741C, which is operating
as a differential amplifier, and fed back
to the base of TR1. Thus VR1 is used to
adjust the output voltage to 5 volts, by
changing the voltage on the inverting
input of the 741C.

Current limiting is provided by TR3
which prevents the voltage across R5
rising above approximately 0.6 volts. If
0.6 volts is reached, TR3 switches on
causing the base of TR1 to go more
positive and reducing the current

Power Supply for a Microcomputer

74 PCW

through TR1 and TR2. C2 is intended
to prevent very rapid switching of TR3.
The value chosen for R5 depends on the
maximum  current required, Imax.
R5=0.6/Imax f2. The power rating of
R5 is > 0.6 x Imax Watts.

Protection ForThe
Microcomputer

Some degree of protection is provided
by the current limiting, but obviously
this is not sufficient. We really want to
be able to switch off completely at the
first sign of danger, even though this

means the loss of any information
stored in RAM. (It hasn’t happened to
me yet!)

If the voltage across the base and
emitter of TR4 exceeds 0.6 volts the
transistor conducts, causing the SCR to
“fire”. This short-circuits the supply
and blows the fuse with the aid of the
stored charge in capacitor Cl. Note that
the short-circuit current is not passed
through the stabilisation network. This
would probably not be harmful
provided the SCR is on a heat-sink and
thick wires are used. | have experi-
mented with short-circuiting the supply
without doing any damage, but even
so, my preference is to blow the fuse
and have done with it. This device has
the nickname *“crow-bar” protection.

Spikes

Finally there is the problem of
fluorescent lights being switched-on
sending high voltage spikes through the

*R5 =0.6/Imax.ft.

mains. | am told that these spikes glide
through  transformers like  ghosts
through walls, and pass over electrolytic
capacitors without noticing them. This
is the reason for C4 which is a polyester
or polycarbonate capacitor and can
therefore smooth out very rapid spikes.

Conclusion

This is a simple stabilised power supply
using entirely standard techniques; yet
it fulfils the requirements of a micro-
computer, being reliable against failure,
and safe against too high voltage and
spikes. | have tested it for hours at
6 amps satisfactorily, and for several
weeks continuously at 3 amps
without problems. | see no reason why
it shouldn’t work at even higher
currents, as the 3055 transistor can run
at 15 amps and 115 watts. With a 12
volt transformer and proper heat-sink
and wiring the circuit should be able
to provide currents in excess of 10
amps.

The price of components etc is quite
low compared with other power
supplies, being only £12  plus
transformer plus case. This includes a
heat-sink, and a few other bits and
pieces.

Construction is straight-forward. |
have made a printed circuit board, but
other constructors will adopt their
preferred techniques. Just one word of
warning, though, you should be
prepared to blow an awful lot of
fuses before you connect up the power
supply to any expensive equipment.

Rating, 0.6 X Imax Watts, or more
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C.E.Collingham writes for the amateur who, with little knowledge of electronics, has built apiece of
equipment and now needs a suitable power supply. Very often the PSU is lashed together as an
afterthought. However if not properly designed, it can prevent a completed project from performing

In any power supply unit, the
transformer is the device which
enables an alternating voltage to be
changed in level, either stepped up or
down; this is the main reason for
using A.C. for power distribution.

A simple transformer may be con-
structed by winding two coils on an
iron core. An alternating supply is
connected to the primary and this
produces an alternating magnetic flux,
which is linked, via the core, to the
secondary winding.

The voltage per turn induced in
the secondary is very nearly the same
as the voltage per turn of the primary.
This means that if the primary has 10
times the number of turns, for 240V in,
our transformer will produce 24V across
the secondary.

As the losses are low, the output
power is very nearly equal to input
power; thus if the voltage has been
reduced, the available output
current  has  been  proportionally
increased. The rating of a transformer
is given in volt amperes. the
product of the secondary A.C. voltage
and the secondary A.C. current.
Providing the transformer is supplying a
resistive load, then VA=Watts. Values of
alternating current or voltage usually
refer to its R.M.S. (root mean square)
value. This is most simply stated as
being the direct current or voltage
which  would produce the same
heating effect.

For a sine wave, the peak value is 1.4
times its R.M.S.; the peak value of the
240V mains is therefore 336V.

Having produced an isolated low
voltage supply which will deliver the
necessary current, the next stage is to
convert it to direct current. This is
achieved by rectification — usually by
the use of silicon diodes. A diode is
simply a semiconductor device which
will allow current to flow in one
direction only.

By simply placing a diode in series
with the secondary, the waveform
shown in Fig. 1 is produced; this is
known as raw D.C. Although the
current now only flows in one direction,
it’s not there all the time. A reservoir
capacitor is therefore  connected
across the output (as shown) and when
the top terminal of the transformer is
more positive than the top of the
capacitor, current will flow through the
diode in the direction of its arrow —to
charge the capacitor, as well as
supplying current to the load. When the
transformer voltage drops, the diode is
“reverse biased” and the capacitor
supplies current in to the load. Because

as it should.

WARNING
When working on power units,
always remember that on one side of
the transformer is mains voltage . . .
treat it with respect. Always use
sleeving on any tags carrying mains,
and when completed, enclose the
unit in a case. The only other strong
recommendation is that you check
the output voltage BEFORE you
connect it to your circuit.

Fig. 1 Without C With ¢
*
T
ipC
Ov
Fig. 2
the negative half cycle of the

transformer’s output is not used, the
half wave rectifier (as it’s known) is
inefficient and rarely used for high
power supplies.

If another similar secondary winding
is added in series with the first, then
with reference to their junction (or
centre tap), for every output peak, one
end will be positive. If a diode is
connected from each end to the

capacitor, it will be recharged twice as
often, which means that the “ripple”, or
the amount the output voltage drops
between charges, is reduced. This
arrangement  produces  full  wave
rectification.

It should be noted that the capacitor
will be charged to the peak voltage
appearing across each winding, which
for a 12 — 0 — 12 transformer will be
over 16V. The voltage rating of the
capacitor should therefore be at least
20V. During the time that the diode is
turned off, the transformer output goes
more negative than O V and this voltage
appears in series with the capacitor
voltage across the diode. A diode will
only stand a certain reverse voltage
(P.1.V.) — without breaking down. A
device with a P.I.V. of at least 2.8 times

the R.M.S. voltage is therefore
required.

It’s possible to produce full wave
rectification from one winding by

using four diodes in a bridge arrange-
ment. Bridge rectifiers are available and
they consist of four diodes connected
together and encapsulated in epoxy,
which can be bolted directly on to a
heatsink.

The circuit is shown in Fig 2. At any
one time only two diodes are
conducting. If the top of the
transformer is more positive than the
bottom, current flows through D2, the
load, and then D4 back to the trans-
former. If the bottom is more positive
then current flows through D3, the
load, then DI, current always passing
through the load from top to bottom
on every half cycle of the A.C. voltage.

When in its forward biased (or
conducting) state, a silicon diode will
drop about 0.7V, which may need to
be allowed for in low voltage supplies.

Another figure to take into account
is the regulation of the transformer.
This is the fluctuation in output
voltage with varying load current. For
small transformers it can be as high as
30% and since the secondary voltage is
specified at full load current, with no
load connected, the output voltage can
be very much higher than expected. It’s
therefore wise to be very generous with
capacitor voltage ratings . . . they cause
quite a mess when they explode!

This varying output voltage is of no
use to most electronic equipment; a
typical microprocessor for instance
requires 5V + 0.2V. Since the current
taken by a microprocessor can vary
considerably — particularly if L.E.D.
displays are used — some form of
voltage regulator must be included.

At the heart of most voltage
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regulators is the zener diode. This
behaves as a normal silicon diode when
forward biased, but when the voltage is
reversed, it blocks current flow only
until a certain voltage is reached, at
which point the diode breaks down and
current increases rapidly. Zener diodes
are available in a wide range of voltages,
from 2.7V to over 70V, and at power

ratings from 400mW up to several
Watts.
Fig. 3

A zener diode and resistor can form a
simple stabilizer, as shown in Fig. 3. If
the input voltage increases, the zener

draws more current, and a greater
voltage is dropped across the series
resistor. If the load current increases,

the zener current reduces by the same
amount. The voltage across the zener
therefore remains constant. If the load
is disconnected, the power it was con-
suming must be dissipated by the
zener. This, coupled with the fact
that the series resistor is wasteful of
power, makes such a circuit suitable
only for low power requirements.

For higher current supplies, the
zener is used to stabilize the base
voltage of a series pass transistor, the
emitter voltage remaining 0.7V lower
(for a silicon transistor). The base
current required by the transistor will
vary depending on the load current, but
by a relatively small amount. The base
feed resistor should be chosen to
provide sufficient current to the
transistor and at least 10mA through
the zener.

The circuit shown in Fig 4 will
provide a 5V supply from a 10V input.
If the transistor has a gain of 50, then to
supply 1A, the base current needs to be
20mA. A 5.6V zener isrequired and the
resistor value is given by:

Y 190 - 146 ohms

and it needs to dissipate:
Vx| Watts = 4.4 x 0.03 = 0.13W

A 150 Ohm 0.25W
preferred value.

Any NPN power transistor capable of
passing the required current is suitable
and should be mounted on a heatsink,
as it has to dissipate 5W.

The disadvantage of this circuit is

is the nearest

that if the output terminals are
accidentally  shorted together, the
current will only be limited by the
transformer, and a very high peak
current will flow as the reservoir

capacitor discharges. The whole of this
power will be dissipated in the trans-
istor — leading almost certainly to its
rapid death. This could mean that when

POWER
POINTS

the short is removed, if the transistor
has also gone short circuit, the full
unregulated supply will appear at the
output, resulting in the destruction of
even more components.

A fuse may provide some protection,
but in electronic terms, they can take
considerable time to operate, and the
damage may well have been done. A
more sophisticated voltage regulator,
which includes a current limit circuit,
is shown in block form in Fig 5. This
has a series resistor in the output lead.
The voltage across this resistor is
measured and if it exceeds a certain
value, the output voltage is reduced and
the power unit becomes a constant
current supply. Also, because of the
voltage drop across the resistor, the
voltage at the output terminals is fed
back to the regulator circuit to ensure
that it remains constant with varying
loads.

Needless to say, all of this circuitry
and a bit more besides is available in I.C.
form. The voltage regulator I.C. can be
either the type which drives a series
transistor, or one which may be used

Fig. 4

Fig. 5

alone. These “three terminal”
regulators are available in an ever
increasing number of types, from

100mA to 5A, positive or negative, and
with output voltages from 5V to 24V.

A popular type is the 7805. This will
accept input voltages of between 7V
and 25V and will deliver 5V at up to
1A. The regulator should be bolted on
to a heatsink and the power supply case
should be suitable; remember that the
regulator’s common  terminal s
connected to its case. To reduce the
heat dissipated by the regulator, the
input voltage should be about 8V. In
the event of the regulator getting too
hot, it will reduce its output voltage.
The pin connections and recommended
circuit are shown in Fig. 6; note, the
decoupling capacitors should be wired
as close as possible to the regulator,
otherwise  high  frequency (about
50MHz) oscillation may occur. This
circuit applies to any of the 78 series,
the last two digits specifying the out-
put voltage; the input voltage should
always be at least 2.5V above the
output.
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The 79 series is similar, except that
these are negative voltage regulators;
also two of the pin connections are
reversed, as shown. For currents up to
100mA, the 78L and 79L types are
suitable, the pin connections being as
shown in Fig.7 ... the same decoupling
capacitors are recommended.

Although designed as fixed
regulators, the output voltage can be
increased by making the voltage on the
common terminal higher than OV; this
is done with the inclusion of a zener
diode or variable resistor —as shown. In
this instance the case of the regulator
will not be at OV and may need to be
insulated from the heatsink.

A better way of producing a variable
supply is to use the LM317K variable
regulator, which will supply up to 1.5A
over a 1.2V — 37V range. The circuit
shown in Fig. 8 is for a 1.2V — 25V
supply, with thermal and short circuit
protection.

All of these regulators are fairly
widely available and a glance through
the popular electronics magazines
should find a supplier. To repeat,
however, these regulators require about
2.5V across them to work, so you must
make sure that the reservoir capacitor is
large enough to prevent the input
voltage dropping too low between
peaks. About 2000uF per Amp is a
good starting point.

Simple overvoltage protection can be
added to a fixed regulator by the
placing of a zener diode of slightly
higher voltage across the output and
a fuse on the input to the regulator. A
1W 5.6V zener is suitable for a 5V
supply. If the voltage increases due to
a regulator fault, the zener will hold the
voltage at 5.6V, and draw enough
current to blow the fuse. Alternatively,
the zener can be included on the micro-
processor board, where it will also
protect against a reverse polarity supply,
holding the voltage at 0.7V and
preventing a very expensive mistake.

Having produced an accurately
stabilized supply, there is no point
connecting up your MPU with wire
which is too thin. 0.1 Ohm in each
supply lead will drop 0.4V at 2A, which
could well be enough to stop the unit
working, or worse still, cause erratic
operation. Keep supply leads as short as
possible, use heavy gauge wire, and
check the voltage present at the I.C.
pins on the unit being supplied.

On very heavy current supplies, a
remote sense wire is used to measure
the voltage at the board and this
removes the effect of resistance in the
supply leads or connectors. An
alternative method of power
distribution is to use a number of
regulators, each supplying part of the
system, and to feed unregulated 8V to
each board, as in the ALTAIR S—100
system.

In an article of this length, it’s not
possible to go into all aspects of power
supply design. However, what I’ve said
should be enough to enable you to
avoid most of the pitfalls, and providing
you can produce a reasonably smooth
supply, a *“three terminal” regulator
will do the rest.
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TheTerminal
Question

| read somewhere that it’sa
good idea to use a micro-
computer —such as the PET
—instead of a VDU when
timesharing on a mainframe.
I am considering buying a
four-user Cromemco System
3 with 22MB hard discs.
Would it be an advantage to
use PETs instead of, say,
Lear Seigler ADM-3A VDUs,
and would there be any
interfacing problems with this
set-up?

Il. Frost, Lewes

There are a number of good
reasons for using a PET (or
similar microcomputer) as a
terminal to a mainframe. You
might, for instance have
already had a PET, and no
VDU. Then, however, if the
mainframe was a remote
time-sharing bureau you
would'need to add a serial
interface unit to let you
communicate with it over the
telephone. This is likely to
cost f180-£200. If a “main-
frame” is local it might be
possible to adapt the PET’s
IEEE interface to work with
it in “parallel” mode at less
cost. This should certainly be
the case were the mainframe
to be a Hewlett-Packard

one; they developed the IEEE
bus.

The second reason is related
—you have neither a VDU
nor a microcomputer, but
need both. Here buying a
PET and a serial interface
could save some £200-£400.
Similar arguments apply to a
TRS-80 or an App'e,
although the details and costs
vary. A two way serial inter-
face for an Apple, for
example, takes the form of an
internal card (at about £120),
but the total cost will depend
very much on the rest of the
Apple configuration, or for
that matter, the model of
PET you choose.

The third reason would
apply were you planning to
carry out off-line data
preparation and storage. This
will often be the case when
using a time-sharing
bureau, to save on their
charges; or in a school or
college, with limited weekly
access time to a central
mainframe.

The fourth reason for

COMPUTER ANSWERS

Each month Sheridan Williams and his panel of consultants answer readers ques-
tions. Topics may be hardware — from kits to mainframes, or software —from
differential equations and statistics to file handling or sorting; the choice is
yours. Send your questions direct to Sheridan Williams at 35 St Julians Road,

St. Albans Herts.

using a microcomputer as
a VDU is, perhaps, the closest
to your intended application
... that is to gain the
advantages of distributed
processing. If your “main-
frame” is swamped by the
demands made on it, or has
only limited capacity, or you
wish for security reasons to
remain operational if the
mainframe is out of action,
then it can make sense to
have some processing ability
in the terminal. Thus in your
own case the use of four 8K
PETS would add 50% extra
to the 64K of the Cromemco.
Unfortunately there are snags
to such a scheme. Tjie
“dialect” of BASIC used by
the PET is not directly
compatible with that of the
Cromemco; they couldn’t
run each others’ programs
without an appreciable
number of alterations. This
would not be helped by the
machine code incompatibility
between the PET’ 6502 and
the Cromemco’s Z80. Using a
Tandy TRS-80 instead of a
PET would at least give
common machine codes
between two Z80’s, but the
BASIC dialects would still
differ, as would the command
languages (operating systems).
If, as may well be the case,
you are planning to use Cobol
with the Cromemco for
commercial work, having a
terminal that can run pro-
grams in BASIC will be of
very little help at all.
Thinking more particu-
larly about your intended
application, it’s clear that
the first two reasons would
not apply, while the third
would only be relevant if
the total work-load on the
four terminals Was so heavy
as to slow the Cromemco
down too much. The distrib-
uted processing consider-
ations will depend on your
needs, and on the language
you intend to use. There
are, however, other factors
that must be considered.
The Lear-Seigler ADM-3A
that you mention is a pop-
ular terminal, and its use
has some advantages over
the majority of small micro-
computers:
(1) The fullsize keyboard is
generally popular with
trained typists. It would
certainly be necessary to
use one of the large key-
board versions of the PET,
but now this feature is
available on the 8K version,
this shouldn’t present much
of a problem.
(2) Any serial printer or
printing terminal you may

happen to have around
should plug happily into the
ADM-3A’ RS232 “daisy-
chain” printer port, whereas
it might well not be readily
attachable to a micro-
computer.

(3) Many VDU’s have bigger
screens than the PET (and

its main competitors); the
ADM-3A offers up to 24 lines
of 80 characters, compared
with 24x40 on the PET or
16x60 on the TRS-80.

(4) Cost. Four ADM-3A’s
would cost some £2400: four
8K PETs with I*rge keyboards,
plus four two-way serial
interfaces would, on a com-
parable basis, probably cost
about £2800.

On balance the decision
would seem to rest largely on
two key factors: have you
some special reason for
wanting the microcomputers
(other work, or “distributed
processing”) and how
important is keyboard and
screen layout?

P. Mclimoyle

More On Maths

| was very interested in the
reply in the March issue to
T. Williams on the maths
behind curve fitting pro-
grams. In my work | use a
least-squares fit program

to fit an equation of the
form y=In(x) +c. My
existing program is not
entirely satisfactory because
if one data pair does not fit
the line when entered in
conjunction with statistically
reliable data pairs, it unduly
influences the result, pro-
ducing a poor correlation
coefficient. How would

you approach the problem,
and how do you write a
program to solve simultaneous
equations in BASIC?

P. Callow, Sunbury-on-Thames

Firstly 1 wonder why you are
using this particular function;
do you know that it’s repres-
entative of your particular
sets of data? | would suggest
that you look at a more
general function such as
y=a.f(x) + b.g(x) where f(x)
and g(x) are any two
functions. (In your case
f(x) is In(x) and g(x) is 1).
The answer to your
question about finding a
rogue” data pointin a
large set of data is to
calculate the percentage error
between the fitted value and
the actual value. If the per-
centage is too high (greater
than 5% say) then the point is
likely to be suspect. You

could then re-run the
program with this point
omitted and see if any
improvements are made. It
should be a fairly simple
matter to arrange for the
program to print the x value,
y value, the fitted value for
y, and the percentage
difference.

To solve simultaneous
equations in BASIC (or any
other language) you will
have to find books on the
subject. Books to read will
most likely have “numerical
methods” or “numerical
analysis” in the title. Find
the relevant chapter and
look for Pivotal Condensation
as perhaps the simplest
method. | have sent you a
copy of a program that fits
functions of the form
y = a.f(x) + b.g(x). Note that
to solve two equations is not
too difficult. A least squares
fit to this function is achieved
as follows:—

af f(x).f(x) + bE f(x).g(x) =
£y.f(x)

as f(x).g(x) + bf g(x).g(x) =

sy.g(x)

If you let u = £f(x).f(x) and

v = Ef(x).g(x) and

w = Eg(x).g(x) and z = £y.f(x)
and t = £y.g(x)

then b = E-_Ut
V —uw
z—bv

and a;

SW

Fortran Only

I can program in BASIC but
only have access to a
computer that uses Fortran.
Can you foresee any problems
that | may encounter when
writing data processing
Brog_rams in this language?

. Simpson, Birmingham

I find it hard to believe that
there is “only Fortran” on
any computer system.
Anyway, that said the
language has some excellent
input and output formatting
procedures so you should
have no problem reading in
data and designing the layout
of your output documents,
provided that you master the
FORMAT statement. Where
you may have difficulty is

in the actual handling of text,
during the processing. There
are differences between
versions of Fortran so I'll
stick to what is general and
common to all the variations.
You may use either REAL or
INTEGER variables for
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storing strings but each
variable can only

hold 8 characters; by using an
array it’s possible to hold
strings of any length —e.g.

if the array variable TEXT(3)
has been declared then

you’ll be able to hold 8x3=24
characters in it. By using the
statement WRITE(n,m)TEXT
and the associated FORMAT
(1X,3A8) you’ll get any text
re-output. (Note that there is
a difference between 3A8 and
A24.) The next problem will
be the comparison and maybe
the sorting and swapping of
these strings. These must be
done using the Fortran
utilities COMP, COPY,
ICOMP and not by the usual
methods. For example if
variable A contains the word
FRED and variable B
contains the word BERT you
will probably get an error if
you try and compare them
using IF(A.EQ.BS); the reason
will only be apparent if you
are aware of the way in which
text is stored. You’ll have to
compare them with COMP
(K,A,1,B,1). Your Fortran
manual should give all the
details that you’ll need when
using these utilities.

The next problems will
occur in filing. If you have
extended Fortran this
supports direct access files,
whereas ordinary Fortran
needs extra utilities. Look up
the Direct Access Backing
store package if you need it.
If, however, you’re not using
direct access files this will not
be relevant.

I’'m afraid that’s all that |
can say in what must of
necessity be a very brief
reply; needless to say, write
directly to me if you
require any more details.

SW

The Soft Sell

My friend and | have written
a number of programs for the
Commodore PET. They are
mainly games and almost all
are entirely original.

We would like to send them
to a software firm for sale.
No-one | know has any ex-
perience in this matter, so |
would like to know what
kind of programs these firms
are looking for, what standard
they require, and how much
they will pay.

R.J.Lewis, Winchester

Many software suppliers rely
on people like you to provide
a constant supply of
programs. Programmers are
expensive commodities, and
very few suppliers can
afford more than one or two.
Programs can be grouped
into the following categories:
games, business, scientific,
educational, and systems
software. The ease with
which you can sell your
programs, and the price they
command will depend very
much on their type. You’ll
find that the financial return
for writing educational pro-
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grams is virtually non-existent,

although good ones are much
in demand. Games seem to be
quite a money-spinner, but
they have to be well
conceived and original.
Another contributing

factor will be the equipment
on which the programs run;
obviously the more popular
the machine the better your
return. Finally you can of
course only sell a program if
the quality is right.

| approached PETSOFT to
ask some of your questions
and their retort was that
they are always keen to see
programs, but will only start
negotiating terms when
products have been tried and
tested. | also telephoned
Supersoft® of 28 Burwood
Avenue, Eastcote, Pinner,
Middlesex, and asked the
same questions. The reply
was much the same, although
they actually committed
themselves by stating that the
they pay 15% to the author
on every sale.

Once you have decided
upon the program application
you must concentrate on
writing, testing and
documenting it. When testing,
try to consider every
eventuality, however unlikely;
for instance if the program
asks a person’s sex, you must
make provision for M, F,
MALE and FEMALE as well
as idiotic or erroneous replies.
Test the program on a non-
computer person and issue
the challenge that you will
buy them a drink if they find
a bug. You’ll lose several
drinks, but have a much
better program for it. One tip
on the PET is to use GET
rather than INPUT —that
will rid you of silly messages
like EXTRA LOST* appear-
ing. When you document a
program consider that you
are trying to make the
program simpler to use and
understand and easier to
modify; again this will
improve your documentation.

Programming in machine
code will not only protect
your program from easy
cribbing, it will also make it
faster and more efficient in
terms of machine space;
however your program will
now be machine dependent —
which is not much of a loss
as BASIC is virtually machine
dependent anyway. To
summarise, there are four
ways you can sell your
program: 1. Market it your-
self. 2. Sell it to a software
supplier outright. 3. Sell it to
a software house on a com-
mission basis. 4. Publish it in
a magazine such as PCW.

SeekingTo
Justify

A very simple question which
probably has no simple
answer . .. how do I right-
hand justify numbers that are
rinted in BASIC?
. Carlyle, Coventry

One of BASIC’ many failings
is the formatting of output.
Perhaps the language’s most
frustrating feature is that all
numbers are printed in left-
justified form; almost
certainly this isnot what we
require. There are BASICs
that have the instruction
PRINT USING. This allows
fairly comprehensive form-
atting, but unless you are
able to buy this version for
your machine (Research
Machine’s 380Z will accept it
for example) you are stuck
with the problem. Incidentally
if you have a PET printer this
allows formatting of printout,
not the screen display.

I’ve seen several solutions
to this problem, all of which
use a subroutine to do the
formatting for you. I've
devised the following solution
which should prove
instructive to those of you
who have never seen this
technique used before:

DEF FNA(X)=1-LEN(STR$
(X))
To implement this function

and produce an output
justified in the Yth position

use PRINT TAB(Y+FNA(X));X

Probably of more use is a
function that will allow you to
align the decimal points;
indeed it may also introduce
a technique that’s new to
some of you
DEF FNA(X)—-LEN(STRS(INT
(X)))-ABS(X)(D)+(X=0)
Implementing this function is
the same —to align the
decimal points in the Yth
position use PRINT
TAB(Y+FNA(X));X.

This latter function may
require tailoring because
some versions of BASIC
implement logic in different
ways to others. The function
will work unaltered if you
get the answer —1 (minus
one) to the statement PRINT
(2=2). If you get the answer
1 (one) then you will have to
use this function:

DEF FNA(X)=—LEN(STRS$(I
NT(X)))+(ABS(X)(1)—(X 0)
I’'m sure that you will get
many hours of pleasure
(frustration?) out of untang-
ling this function so I'll not
explain how or why it works.
If you do have any problems
you’re welcome to write to
me direct (enclosing a
stamped envelope, please).

Pros And Cons

I am a complete novice in the
field of computers, but | am
determined to master the art
of programming. | attend a
City & Guilds course and may
go further and do an H.N.C.
At present 1have the use of a
TRS-80 once a week, but
would very much like my
own microcomputer and
would be prepared to pay up
to £520. The machine would
be used purely for learning
purposes and so far | have
considered the TRS-80,

PET, and the SHARP MZ-80K.

I would be grateful for a
list of advantages and
disadvantages to enable me
to make a choice.

J. Allen, Dagenham

There are other machines
that can be considered in a
similar price bracket and
although some of them are
above your limit of £520 I'll
still include them for the
benefit of others. The Apple/
ITT, Exi®y Sorcerer, Texas
T1-99/4, Video Genie, Luxor
ABCB80 spring to mind . ..
all are under £1000.

Even though you say you
would use the machine
purely for learning purposes,
I maintain that it’s still a
good idea to consider other
factors from the outset; you
don’t want to have to change
system through lack of
foresight. For this reason it
would be best to spend some
time in discussion of your
future plans. To begin with,
going on to do an H.N.C.
would certainly make it
necessary to choose a
machine that offers easy
assembly language pro-
gramming. Some other
questions that you ought to
have ready when you visit a
supplier are price, expand-
ability in both peripherals
and extra memory (RAM);
reliability; availability of
software —both applications
software and systems
software; disc capacities;
extra features like real-time
clocks; audio output; and
ease of assembler program-
ming.

| telephoned a variety of
suppliers all over the country
asking questions similar to
those listed above; first |
echo their answers and
second give my comments.

Sharp: a good machine for
the hobbyist/beginner; has
BASIC loaded from cassette;
has a long guarantee; memory
expansion is cheap; has audio
output, and is more reliable
than the PET. Apple/ITT: has
high-resolution colour
graphics; makes an ideal
business machine; is very
expandable;more expensive
than the PET/Tandy. PET:
best value for money; huge
range of software available;
BASIC in ROM is an
advantage; reasonably good
graphics; using Computhink
discs it forms a very good
business system. Sorcerer:
has the advantage of ROM
packs for other languages;
BASIC not quite as good as
other machines; high
resolution graphics with
user defined characters is a
good feature. TRS-80:
slightly cheaper than the
PET; large dealer network
(Tandy stores); fair amount
of software available.

My View: As you can see,
a lot of the above statements
are contradictory; for
example, ROM BASIC and
cassette BASIC could both be
claimed as being an advantage
and indeed both views are
true depending on how you
look at it. Perhaps the best



point made is the availability
of software for both systems
and applications (interpreters,
compilers, operating systems
are examples of systems
software). There’ll obviously
be far more for machines
like the PET/Tandy/Apple
than there will be for the
recent ones like the Sharp.
I’'m afraid that the exact
choice of machine will be
largely up to you. Don’t
however, be too apprehen-
sive as there’s quite a large
second-hand market for
micros and | doubt therel
be any difficulty selling
again in a year, should you
decide that you want to
change machines. | hope all
this has helped rather than
confused you!
SW

Speaking
Recursively

I saw in a computer exam
paper the following state-
ment: “Three people were
having an argument about
programming the factorial
function;one said ‘I propose
to use a loop to evaluate it’
the second person said ‘I will
use a look-up table
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approach’, the third said ‘I
propose to use a recursive
technique’.” Now | can
understand the first two
methods but what on
earth is a “recursive
technique”?

P. McDonald, Newcastle

First I will quickly define
what is meant by a “fact-
orial” in case this causes
problems. Factorial 3 = 3 x
2x1; Factorial 5=5x4x 3
x 2 x 1. In general, factorial
n=n(n—1) (n—2) (n—3) ....
x 3 x 2 x 1. Also factorial
0=1. Factorials are only
defined for positive

integers and the factorial sign
isa ! (exclamation mark). For
example 41=24.

Recursion — In plain
language recursion is a
method of definition in
which the word/object being
defined is used within the
definition itself. Consider the
word “descendant” and look
at these two definitions:

1. A descendant of a person is
a son or daughter of the
person, or a descendant of a
son or daughter. )
2. A descendant of a person is
a son or daughter of the
person, or a grandson or
granddaughter of the person
etc.

> ACULAB 735, afully self-contained interface for
IBM 735 output golfball typewriters
The ACULAB 735P INTERFACE is a self-contained controller for

IBM

I1/0 typewriters and printers. The 735P accepts standard 7-bit

Using definition 1 all the
descendants of a person are
simply and precisely defined
and accounted for. In
definition 2 the description is
both lengthier and less
succinct. We could have
defined “descendant” as
“ancestor” and defined
“ancestor” as “descendant”
and we would have had two
mutually recursive definitions
but a definition from which
there is no escape.

In mathematics or com-
puting we sometimes see a
function defined in terms
of itself;this appears to be
paradoxical because without
knowing what a function is
we can still work it out —
even when defined in terms
of itself. A recursive process
is in effect just a loop. Here
isa non mathematical
example:

In Fortran/Algoi/Pascal
variable names may be any
collection of letters and
digits as long as they start
with a letter. Examples are
A123, HELLO, BET5H,
D6654L and G —are all legal
variable names. We may use
the recursive definition to
define a variable as follows:
(are you sitting down? —Ed)
(variable): :=(letter): (variable)
(letter):(variable)(digit>.

This is known as Backus-
Naur notation and it’s
designed to specify the
syntax of a language. The
above definition reads: “A
variable is defined as (a letter)
or (a variable followed by a
letter) or (a variable followed
by a digit). Thus all variables
are defined. Follow the loop
through as follows: T3R is a
variable if it is a letter ... it
isnot:itisa variable if itis a
variable followed by a letter,
well R is a letter, and
provided that T3 is a variable
then T3R is: now is T3 a
variable? well look back at
the definition —is it a letter
followed by a digit? Yes. The
Then T3 is a variable, and so
too must T3R.

To read the above sen-
tence take careful note of my
punctuation, and provided
there are no transcription
errors in going to press then
all should be clear!

Back now to factorials,
we can define them
recursively as:—x!=x.(x—1)!

Check it out. Now, 1
provided that we know a
value to stop the recursion,
i.,e. 0!=1, we can evaluate any
positive integer factorial.

Unfortunately some
languages don’t allow
recursive functions; some

Itiz
I

parallel ASCII data and provides all of the handshake protocol, code
conversion and solenoid voltages to run the printer at full speed
using any correspondence or ASCIlI golfball to produce letter
quality printing at 15 chars/sec .. .£155.00 + VAT

The TRS-1 PARALLEL PORT DECODER plugs into the bus
connector on the TRS-80 keyboard and decodes the port used by
the ELECTRIC PENCIL and the LPRINT and LLIST commands
in TRS-80 BASIC. ...£55.00 + VAT

The IEEE TO PARALLEL PORT CONVERTER plugs onto the
PET IEEE bus connector and converts it into a parallel printer
port. It also converts PET's unique version of ASCII to standard
ASCII and provides a switch to give UC/LC compatibility with the
new PET . .£45.00 + VAT

The ADDRESSABLE IEEE PARALLEL PORT DECODER has all
of the features of the converter but may be set to answer to any
of the available addresses on the PET IEEE bus and so be used along
with the PET disc or any other bus compatible devices

. .£66.00 + VAT

These last three devices are all fitted with 2 metres of heavyweight
cable and a metal shrouded Centronics compatible connector.

For further information
Telephone. 0525-371393.

(aculab),

24 Heath Road,
Leighton Buzzard, Beds.
LU7 8AB

The Bii Pad computer digitizer converts graphic information
into digital form for direct entry into a computer By touching a
pen like stylus or a cursor, to any position on a drawing,
diagram, photograph, or other graphic presentation, the
position co-ordinates are converted to digital equivalents.

» Bit Pad interfaces with almost any micro computer.
» Bit Pad consists ofa 15 sg. digitizer tablet (11 sq.
active area), a stylus, and a controller cabinet.

« Bit pad costs only £532

(inc RS232) excluding VAT

Fill in itre coupon and

we willsend you full
information and details

Hillside. Whitebirk Estate.

Blackburn. Lancs BB1 5BR
Telephone (0254) 662244

Telex 63162 TDSG
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HB QPUTERS

Credit Where
CreditisDue

BARCLAYCARD

VIA

HB offer their customers good
credit facilities both through
Access or Barclay cards. Any
further enquiries regarding
finance should be addressed
to HB Computers.

Beginners Booklet goes to 2nd Printing

Just to let you know that the
famous HB “Micro Computers
and the Smaller Business”

booklet hasjust been reprinted

demand. You will find this a
well written “plain English”
explanation of microcomputer
applications. Questions ans-

wered are “What is a micro
computer?” “How does it
work?” “What happens if it
goes wrong?”. Anyone
interested should send 60p

to HB Computers Ltd.,

22 Newland Street, Kettering,
Northamptonshire.

to meet the continuing

HBGetin o

HB have been appointed Regional Distri-
launched ACT
800 series, which made its debut at the
Kettering exhibition. The ACT 800 series
is one of the second generation of micro-

butors for the recently

computers, a compact, yet very powerful
and complex computer. The model has
great versatility and has a great ability to
handle sales, purchase ledger, integrated

Keyboard and VDU of the ACT 800
PCW 82
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HB Appointed
B.A.S.F. Media
Distributors.

A PLACE
FOR CHIPS!

proves most definitely there
is a ‘Place for Chips’ in the
smaller business of today.

More than one hundred busi-
nessmen attended a one day
exhibition, which was held by
HB Computers at the George
Hotel, Kettering, Northamp-
tonshire on February 28th.
This proved a great success
with the invited businessmen
who saw a wide range of
micro computers in action.
HB are planning further
exhibitions in the future and
at the moment several venues
are being considered. This

NnThe ACT

invoicing and payroll. ACT Systems are
available from £3,950.

S HARP Computer

A personal computer that
opens the world of programming
to your own fresh ideas!

CRT Display

This unit is equipped with a 25cm (10 )
monochrome CRT lor up to 1000 letters
(40 letters « 25 lines) Processing results can
be displayed on the CRT and ii is possible
lo program and edit (addition deletion etc )
while watching the operation lor
confirmation

A Technical Masterpiece

A personal compute’

that makes lull use ol the multi-functions ol
an 8-bit microcomputer (Z-80). this model is
certainly one ol the most advanced anywhere

78 1

ASCII standard

Alphabet (capital and small letters)

Graphic symbols

Built-In Clock

Clock circuit lime is displayed according 10
program

It employs BASIC language a feature which
provides easy programming even to those
totally unfamiliar with computer operation

SHARP MZ80K SOFTWARE

BREAKOUT £5.00 SUPER SIMON £5.00
MASTERMIND £5.00 MIZ-MAZE £8.00
SHAPE MATCH £5.00 GRAPHICS/MUSIC £5.00
LUNAR LANDER £5.00 BOMBER £5.00
SNAKES & FIREBALLS £5.00

LADDERS £5.00 DONKEY DERBY £5.00

HB CamPUTERS LD

22 NEWLAND STREET, KETTERING, NORTHANTS.
H Tel. (0536) 83922 H 520910 Telex 341297*3



SUPPORT MEMBERS OF THE COMPUTERI
RETAILERS ASSOCIATION. ..

THEY WILL SUPPORT YOU.

For further details on the associations aims,
membership, code of conduct etc.

Please contact: Mrs H. Gibbons, C.R.A., Owles
Hall, Buntingford, Hertfordshire. (0763) 71209.

Micro-Computer Centre
for the MIDLANDS

Nascom and Commodore Specialists

A full range of micro computers and peripherals are
available, whether buying or browsing we can give
helpful and friendly advice.

Commodore Business Systems are suitable for the
professional office, the small business or the sole trader.
We will be pleased to give advice and a demonstration.

Nascom 2 systems can be fully built and tested to
order. We are sole distributors for the Micro Type case
for Nascom 1 and 2, also stockists of the William Stuart
colour graphics and full range of add-ons'.

n - m

_ _ _ ESl IS
Business &L eisure Micro Computers

16 The Square, Kenilworth, Warwickshire CV8 1EB.
Tel: (0926) 512127
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versions of BASIC do but you
will need the ability to define
a multiple line function —
which is something that not
many BASICs allow. Here
are two functions for
factorial, the first is not
recursive and the second is;
they were both written for
Research Machine’s 380Z
XDB BASIC and will,
probably need changing

sli h'ﬂP{' even if you have
multi-line defined

functions. FNEND V returns
the value V as the result of
the function.

Non recursive function
DEF FNB(X)
V=1
FORJ-ITO X
V=V*]
NEXT J
FNEND V

Recursive function
DEF FNF(X)

IF X=0 THEN 50
V=X*FNF(X—1)
GOTO 60

50 v=1
60 FNEND V

I hope this has helped .. .
on the other hand, maybe
you wish you hadn’t
asked!

SW

Cramming
The PET

I am currently attempting
to speed up some of my
pro%rams by writing some

f the subroutines in
machine code. The machine
in question isa 32K PET. |
would like to know if | can
put a couple of RAMs into
the two spare sockets inside
the PET —and if so what
RAMSs to use. .
R.H.Jones, East Tilbury

The spare sockets inside your
PET are intended for
additional Read Only
Memories (ROMs), such as
the “Toolkit”*and the
security ROMs for
Commodore software . . .
RAMs will not fit.

If you have not used up
every’single byte of your
32K of memory then K_ou
can bring in some of this
There are two normal
ways of going about it:

1. If the routines are short
then they can be loaded into
the second cassette buffer.
This is an area of 192 bytes
(startlng at location 826)
reserved for data transfer
between the PET and a
second cassette drive. If this
isn’t going to be used, then
BASIC will not cause any
disturbance. The simplest
way to load a machine code
program into the buffer is to
create a set of DATA state-
ments; read these and POKE
the values into the buffer
locations. If the first
cassette is not going to be
used while the program is

running, its buffer could

be filled with machine code.
The BASIC INPUT buffer is
also available at program
execution time.

2. An alternative for larger
programs is to use the top
end of the memory; an area
can be partitioned off )
which BASIC will then avoid.
When the PET is switched on,
it searches through the
memory to find the highest
location it can use —in_ your
case 32K if everything is
working fine. It then sets
pointers to this address

so that BASIC will store
strings, working down-
wards from that address. If
the pointers are reset to a
lower value then the PET is
fooled into thinking that

less memory is available.

The pointers concerned are at

the following locations:

48,49 start of strings

50,51 top of string storage
52,53 highest memory address
For example POKEing 49 and
51 and 53 with 88 will
reserve an area of 10240 byte
bytes for machine code
programs, or complex data
structures. )

These machine code
programs may be built up
using proprietory assemblers
—which are _%enerally
fairly good, if rather slow.
The programs can then be
saved as DATA statements, or
in the absolute locations
usm? TIM. )

IT you are determined to
have Some more memory
then the only alternative is
to make up a printed circuit
board which will link to the
memory expansion
connector. In the standard _
PET 12K of memory space is
unallocated, starting at
location AOOOH, and the
higher address lines are
decoded and brought to
the expansion connector as
4K block selects. A memory
board would be a relatively
simple affair consisting of an
array of 4K or 16K, static or
dynamic memory chips. This
should be fairly easy to
construct, although not a
recommended project for a
beginner.

If you are really
adventurous and confident
in your software you can
copy your machine code
routines on to a Program-
mable Read Only Memory
(PROM) which will plug?_ ]
into the spare sockets. This
will become a permanent
feature, and you could make
some money!

Mark Wratten

Baffled

I have been reading PCW for
some time now.
Unfortunately | find most
of the articles unreadable,
the reason being | dont
understand much of what is
being said (what in Pascal’s
name is an S100 bus?) So

Continued on page 111
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THECOMPLETE

PASCAL

BY SUE ESENBACH AND CHRIS SADLER

CHAPTER 10:

THE FHNISHING TOUCHES

This chapter completes the description of the main features of
PASCAL and provides some quick reference material for program

We started the series by looking at pro-
gramming languages in evolutionary
terms —from low level languages (which
are close to the machine) to high level
languages (which are close to the
programmer’s mode of thought); from
highly specialised languages constructed
for particular machines or applications
to general purpose languages designed
to adapt to a variety of environments;
and from languages offering easy access
for the beginner to others that seem to
promote the idea of a programmer as an
esoteric specialist. In this context,
PASCAL was seen to be high level,
general purpose and ideal for teaching —
it being a member of the “structured”
family of languages.

From this description one would
expect PASCAL programs to be readable
in the sense that variables can be given
sensible names, that verbs give some
indication of the actions they perform
and that the program as a whole flows
in a logical way; it should be easy to see
what is going on at any given point.
These aspects are implied by the words
“high-level” and “structured” although
they also  require some effort
and discipline on the part of the
programmer who is trying for these
ideals. At the same time, the term “gen-
eral purpose” implies that the full range
of programming features is available to
the experienced programmer whilst the
term “teaching” means not only that
the language will encourage the begin-
ner to adopt the structured program-
ming_ strategies but also that simple
working programs should be obtainable
from a small subset of the language. In
a language like FORTRAN, mathemati-
cal statements can be written out almost
“off the page” but the input/output
instructions are so complex that the
simplest program will often frustrate
the beginner. BASIC on the other hand
was designed for beginners and so is
much stronger in this way.

Of course all this attention to making
life easier for the programmer imposes
great strains on the computer system
and some high level structured languages
are justifiably infamous for the “over-
head” which they impose in terms of
the amount of memory required, the
execution times possible and the amount
of secondary activity (e.g. compilation
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developers.

etc.) required to deliver the source code
into executable form. Anyone used to
these languages and thinking of switch-
ing to PASCAL, will probably regret the
lack of some favourite feature. Among
the features missing in the definition of
Standard PASCAL are dynamic alloca-
tion ofarrays (useful for general purpose
matrix handling procedures), random
access files,concurrent control structures
(to allow two or more processes to be
executed simultaneously), the capability
to attach a set of operators to newly
defined data structures, restrictions on
placement of declarations and the
absence of a loop with the exit in the
middle. Probably any scientific pro-
grammer would do without variant
records in order to get dynamic arrays,
while the commercial programmer is
unlikely to think of PASCAL as a serious
alternative if it doesn’t have random
access files.

At the cost of these more unusual
general-purpose features and with a
certain spirit of compromise, PASCAL
succeeds in being reasonably frugal in
terms of overheads when compared with
other structured languages. To some
mainframe programmers these conces-
sions place PASCAL in the lightweight
category in the language stakes but it
is just these features which make
PASCAL so suitable for implementa-
tion on microcomputers and thus
worthy of our consideration here.

The major method employed by the
designers of PASCAL to achieve this
machine efficiency has been through a
very tightly written compiler; through-
out this series we have been striving to
help the reader develop an appreciation
for (and relationship with) this compiler.
In order to help implementers produce
standard compilers rapidly, Wirth’s team
wrote and made freely available three
compilers (written mostly in PASCAL)

Box 1

condition

for PASCAL. The first is an officially
recognized subset of PASCAL called
PASCAL S, the second is for standard
PASCAL while the third is for an exten-
ded version of the language. The stand-
ard compiler generates a pseudo machine
code called P-code which can be trans-
lated into machine code with much less
effort than PASCAL.

Wirth’s syntax diagrams are a visual
representation of the manner in which
a compiler tackles source code, and can
thus be used as an aid to minimize syn-
tactic error. Therefore the syntax dia-
gram in Box 1 is a means of expressing
what the compiler expects to see and
therefore reflects the way code is actual-
ly laid out in the machine at compile
time. In contrast the flow diagram in
Box 2 is a way of showing how program
control will move (i.e. which code will
be executed) at run time. PASCAL
usually allows for the production of suf-
ficiently descriptive source code as to
make a visual representation of the pro-
gram flow unnecessary.

Box 2
THEN / IF \ ELSE
« oy —
1 r
Statement Statement

statement

KIEEH. ...



One device that Wirth adopts to
reduce overheads is the “help” that the
compiler requires of the user. Thus the
declaration of all the variable names and
data types before the action part of any
procedure begins makes it much easier
for the compiler to allocate the working
space for that procedure and at the
same time makes a clear distinction be-
tween the data and the algorithmic
portions of the procedure. Similarly, the
existence of reserved words cuts the
work of the compiler considerably at
the expense of a small degree of flexi-
bility in the selection of variable names.

The GOTO
Statement

A GOTO statement is an instruction
which transfers controls from the cur-
rent position to another specified point
in the program. This is a simple device
which is essential in many programming
languages although it does tend to break
up the flow of control and make it more
difficult to follow. Since structured lan-
guages have been designed to provide
readable source code and since too they
are so righly endowed with smooth
methods of redirecting the flow of con-
trol (using loops and branches), the use
of the GOTO statement is not generally
necessary and is never encouraged.
Nevertheless, circumstances can occur,
particularly in dealing with error condi-
tions, where the GOTO statement is the
most effective alternative and so it is
presented here for the sake of complete-
ness.

In PASCAL the GOTO reserved word
is followed by an unsigned integer called
a label. On execution, control will shift
to the statement to which the same
unsigned integer refers (see Box 3). Of

course, each label used must be declared
in the declaration part of the procedure
so that the compiler can cope with the
sudden shifts in control. Each label can
only be used once in the block in which
it is declared although it can be referen-
ced by any number of GOTO statements
from anywhere within the block. If one
procedure is nested within another it is
incorrect to jump into the inside proce-
dure, since it takes a procedure call to
set up the stack frame and pass paramet-
ers etc. It is however possible to jump
out of the inside procedure although it
is bad practice to leave a procedure
from two different points; the exiting
GOTO statement should be as close to

N Box 4
PROGRAM READINTEGER W

* CONST INTSIZE = 5 ;

TYPE SHORTSTRING = ARRAY CO..93 OF CHAR : .
DIGIT = 0..9 ?

+ VAR TEMPNO, NUMBAS SHORTSTRING ; .
I : DIGIT ; A
NEWNUM -1..9

« NUMBER INTEGER ; .
WRONG BOOLEAN ;

« PROCEDURE INITIALISE ; .

VAR | DIGIT ; .
ICHR :

« BEGIN .
ICHR := '0' 5

. FOR | is 0 TO 9 DO :

BEGIN
NUMBASHID := ICHR ;
* TEMPNOCI] := " ' ? .
IF ICHR <> '9' THEN ICHR := SUCC(ICHR)
. END
# KND ; CINITIALISE} .
PROCEDURE GETNIIMBA ;
« BEGIN .
WRITE ('NOW TYPE IN YOUR
* INTEGER PLEASE- | > b
. I = 0 ; i
REPEAT
. READ(TEMPNOCI]) ; '
# I = 1 + i o
UNTIL EOLN OR <I=INTSIZE)
« END : CGETNIJMBA3 .
PROCEDURE TESTDIGIT
* VAR J DIGIT ; *
v BEGIN .
FOR J := 0 TO 9 DO
. IF TEMPNOCIII = NUMBASC.J3 .
THEN NEWNUM := J
END ? CTESTDIGIT} :

« BEGIN CMAIN PROGRAM} .
INITIALISE 2

. REPEAT .

NUMBER := 0 *

* WRONG := FALSE ; :

« GETNUMBA ; .

| := 0 ;

. WHILE TEMPNOCID O ' ' DO .

BEGIN &
NEWNUM := -1 ;
, TESTDIGIT ; .
IF NEWNUM = -1
. THEN WRONG := TRUE .
ELSE NUMBER := 10*NUMBER + NEWNUM ? #
I = 1 + 1,
. END : .

IF WRONG THEN WRITELN

UNTIL NOT WRONG
# END.

the procedure END as possible.

In fact UCSD does not allow any
movement between procedures via the
GOTO statement at all, and there is
even a switch to disable the statement
completely. . . i.e. the compiler will flag

('TRY AGAIN")

a GOTO as an error. This is done to dis-
courage Student users from producing
inadequately planned programs where
the GOTO is used to escape from the
deadends into which they program
themselves.
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The new

powerful
personal
computer

Sweden...

Now available from
UK stocks

Wrrite:

Procedures
As Parameters

PASCAL provides one facility which
can be extremely useful to programmers
who may need to manipulate mathema-
tical functions. Instead of passing an
array of values to a procedure which is
to perform some particular operation on
this data, PASCAL allows the use of a
function identifier as a value parameter
in the argument list. This is clearly more
efficient provided that the results of the
evaluation of the function in question
are not required at other points in the
program.

The best illustration of this technique
is probably a graph plotting routine
which plots out a set of y versus x
values. One method of achieving this is
for one process to pass an array of X
and y values to the routine which then
simply plots them out. Consider, how-
ever the procedure call

PROCEDURE PLOTGRAPH
(FUNCTION FUNC :
REAL ; XDOM, XMIN,
XORIGIN, YORIGIN
REAL ; POINTS :
INTEGER) ;

for plotting Y=FUNC(X) versus X over

the domain XMIN to XMIN+XDOM

with the axes crossing at (XORIGIN,

YORIGIN) and with checks made for

asymptotes etc. Then the calls

PLOTGRAPH(SIN,1,0,0,0,100) and
PLOTGRAPH (BESSELJI,10,0,0,0,50)

will produce the corresponding graphs
(provided the Bessel function is defined).
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Finale

This section concludes the PASCAL
series. Below is a brief summary of the
topics covered in each chapter.

Chapter 1: Why PASCAL 1 Chapter
2: Fundamentals: Action and Data.
Chapter 3: Control structures 1: Loops.
Chapter 4: Data Structures 1: Simple
Data Types, Arrays and Sets. Chapter
5; Control Structures 2: Branches.
(Please note the working version of Pro-
gram READINTEGER in Box 4. The
original version was regrettably “grem-
lined”). Chapter 6: Data Structures 2:
Records and Files. Chapter 7: Procedures
and Functions: String Handling. Chapter
8: Top Down Design: Text formatter.
Chapter 9: Advanced Programming
Techniques: Recursion, Pointer Types
and Variant Records. Chapter 10: The
Finishing Touches: Summary.

It would be arrogant to pretend that
we have not learned a great deal about
PASCAL in preparing our ideas and pro-
grams for publication. We would like to
wish our readers happy programming;
may all their loops terminate! The chap-
ter concludes with a super Look Up
Table.

Standard Identifiers

Constants

TRUE FALSE
Data Types

INTEGER REAL
BOOLEAN CHAR
TEXT

Files

INPUT OUTPUT

now looking

ret

to be appointed
for many areas
in UK

The microcomputer which out-
sells all others in Scandinavia.

Dator Ltd. / Fox Oak / Seven Hills Road / Walton-on-Thames / Surrey kt 124 dg

Reserved Words

AND ARRAY BEGIN
CASE CONST DIV
DO DOWNTO ELSE
END FILE FOR
FORWARD FUNCTION GOTO
IF IN LABEL
MOD NIL NOT
OF OR PACKED
PROCEDURE PROGRAM RECORD
REPEAT SET THEN
TO TYPE UNTIL
VAR WHILE WITH
Standard Procedures

Arithmetic Functions

ABS (x) ARCTAN (x)

COS (x) EXP (x)

LN (x) SIN (x)

SQR (x) SQRT (x)

Boolean Functions

EOF (f) EOLN (f)

ODD (x)

Data Manipulation

CHR (x) ORD (x)

PRED (x) ROUND (x)

SUCC (x) TRUNC (x)

File Handling

GET (f) PUT (f)

RESET (f) REWRITE (f)
READ (f,x) READLN (f,x)
WRITE (f,x) WRITELN (f,x)
Others

NEW (x) DISPOSE (x)
PACK UNPACK

f = filename, x g identifier
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SYSTEMS

INTEGRATED
ACCOUNTS RACKAGES

Mike Knight of Mike Rose Micros selects from available documentation to present this month’s report.

Every year almost without fail most small business accounting systems meet their Waterloo — The
Auditor. This month we are going to be looking at integrated accounts systems in the hope of finding
a fairly painless answer to this thorny annual.

Eﬁ

wUJvLIIVCS

Both the objectives and functional re-
quirements of an integrated accounts
package will vary according to the bias
of your business —it’s a case of “if the
cap fits, wear it”. If, for instance, you
are a manufacturer with a limited
product range and a small customer list
but are supplied by a large number of
sub-contractors or manufacturers, the
financial control of your business will
rest primarily on the ability to control
your stock and purchase ledger. If, on
the other hand you have a business
which is of the agency type — where
you are likely to have a large number of
customers with a small supplier list and
limited, if any, stock holding capability
—then your main interest will probably
be in the control of your sales and
nominal ledger.

TASKS

System
Sales Ledger *
Print Invoices
Print Statements
VAT analysis
Purchase Ledger
Print Cheques
VAT analysis
Stock Control
Payroll
Nominal Ledger
Journal Vouchers
Link to Sales Ledger
Link to Purchase Ledger
Profit & Loss
Trial Balance
Final Accounts
Enquiries
Analysis Capability

X ok X X %

* %

* %k * ok %

VOLUMES

No.of Sales Accounts
No. of Purchase Accounts
No.of Stock Items

No. of Employees

No.of Nominal Headings

1000
2000
1000+

50+

COSTS
Package
Machine
Total

£ 4000
£ 8500
£ 12500

Integrated
Invoicing

Now having stated the obvious, i.e.
that businesses differ, what else can
vary our choice of integrated package?
Well, one consideration is the im-
plementation timescale. Many
companies don’t want to install a com-
plete system all in one go; they would
prefer to implement one business
function at a time.

The concern therefore is not to com-
pletely satisfy the needs of the priority
function but rather to ensure that when
all the proposed functions have been
computerised, there are no loose ends or
unexpected additional workloads. You
may therefore choose an integrated
package, or part of one, simply because
the final system will meet the majority
of your needs. This may be despite
the fact that the needs of each
individual function could have been
better served by a stand alone package.

Monitor Serendipity Snip
* * *
* * *
* * *
* *
*
* *
*
* * *
* *
* * *
* *
* *
* * *
* * *
* * *
* * *
1000 200 200
200 100
350
200 100 150
300 1005 950
2160 3500 3600
2460 4505 4550

Tasks and volumes

Bearing this in mind I’ve simplified the
grid this month to allow you to see with
ease which packages fulfil the functions
most necessary to your business. With
the exception of Nominal Ledger the
other aspects have been reviewed in
previous months. (Stock Control —
December 1979, Sales Ledger —January
1980, Purchase Ledger — February
1980, and Payroll —March 1980.) I’ve
therefore, included a fairly extensive
checklist for Nominal Ledger while
briefly describing the other functions.

Evaluations
INTEGRATED INVOICING SYSTEM

This system is available from Newtons
Laboratories, London (01-870 4248)

M.C.B.S. G.L.AS. Business
Program
Version 4
* * *
* *
* * *
* * *
* * *
* * *
* *
* *
* * *
* * *
* * *
* * *
* * *
* *
* * *
* * *
* * *
500 200 999
500 500 999
2500 1000
400 200
400 300
1100 575
2800 2200
3900 2775

9875
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who wrote the programs, Microsolve,
and Leatherhead Business Systems. The
cost is split over the system — Order
Processing/Stock Control — £1600,
Sales Ledger —£800, Purchase Ledger —
£800, Nominal Ledger —£800 and the
system is designed to run on a 64K
Alpha Micro with 2.4Mbyte disc storage
and a printer at an approximate cost of
£8500. This minimum configuration can
be expanded up to 768K at a cost of
around £40000. Newton Laboratories
provide full installation services and
training and are very willing to “hold
their customers hands!” if necessary.
They will make a quick application
feasibility study after installation for no
charge and say that their software is
guaranteed for an unlimited period.

The system is supplied on disc and
comes complete with fully compre-
hensive manuals, but | feel that training
would be necessary as these appear a
little large for the digestion. There are
over 200 programs in the system,
written in  BASIC and assembler.
Newtons Laboratories will provide cus-
tomisation but at a cost —they estimate
that customisation already undertaken
has cost, on average, between £1000 —
£1500. The system has been available
since November last year and there are
about 8 users at present.

MONITOR

This open item Sales Ledger and
Nominal Analysis System is available
from Bristol Software Factory (0272
23430) and dealers throughout the
country. It’s designed to run on a 32K
PET with disc drive and printer costing
approximately £2160. The package
costs £300 and is supplied with an
instruction manual which although not
extensive can be easily understood by
the layman. Full instructions are also
contained within the program with
frequent prompts for the user. The
package has two versions for alternative
printer configurations.

Bristol Software Factory will provide
the normal backup for customers whose
files are corrupted or have any bugs but
training and installation services are
provided by the dealers and depend on
local circumstances. Some
personalisation is included in the price
and Bristol Software Factory will
customise if required. The package has
been available for only a short time and
there are estimated to be around 100
users.

SERENDIPITY
I reviewed the Purchase Ledger section
of this package in February and must
correct some omissions and errors that
crept in: 1. The package produces
Remittance Advices but not Statements;
2. The package prints a suppliers list and
VAT audit report; 3. The system prints
a comprehensive payment list; 4. It
allows enquiries on any invoices as yet
unpaid,and 5. The system is open item.
The complete package is available
from  Great Northern  Computer
Services, Leeds or from any of their
countrywide dealers, including Basic
Computing, Keighley (0535 65094). It’s
supplied in three separately available
parts: Sales Ledger — £315, Purchase
Ledger — £315 and Nominal Ledger —

SYSTEMS

£375; if the package is bought complete
there is a small discount on these prices.
Each part is supplied on disc and comes
with user’s manual and operating
system; further documentation can be
supplied on request. Installation is avail-
able at £110 per day as is training for an
additional cost. The programs are
written in CBASIC2 and are menu
driven. The package is designed to run
on a 48K processor with twin disc
drives, VDU and printer with either
CP/M or CDOS operating system at a
cost of around £3500. Great Northern
also have a Professional Client Billing
package which can be used instead of
the Sales Ledger pack, giving compre-
hensive coverage for solicitors etc. This
costs £495 and is fully integrated with
the Nominal and Purchase Ledger packs
(see PCW February 1980).

SNIP

This package, which is available from
Benchmark Computer Systems, St
Austell (0726 6100), was first reviewed
in the Purchase Ledger “Systems” in
February of this year. The package costs
£950 and there have been no significant
changes in any of the details with the
exception that the system is now avail-
able for use on the Cromemco Z-2H
11Mbyte hard disc; full details can be
obtained from Benchmark direct.

MCBS
The Micropower Complete Business
System can be obtained exclusively
from Micropower Ltd., Basingstoke
(0256 54121). This is a complete
system inclusive of hardware and soft-
ware and is available on both floppy
and hard disc. The floppy disc based
system consists of VDU, twin floppy
discs and matrix printer contained
in a desk. With full software, including
Order Processing and Payroll, it costs
£9875 and a similar system based on
hard disc is priced at £15995.
Micropower includes all manuals,
training and installation costs in these
prices. Hardware maintenance is pro-
vided on a contracted out basis and
software maintenance is provided at a
cost of approximately £150 p.a.
Micropower offers full back-up and is
always happy to answer any telephone
queries. All users are informed of
any updates and those with a soft-
ware maintenance contract are updated
free of charge. Some customisation is
included in the price i.e. allowing for a
company to use its present stationery.
Any additional files or major changes
will be effected, but at a cost. There
are six main programs in the system
which are written in Cobol and menu
driven.

G.L.AS.
| first reviewed this system in the Sales
Ledger “Systems” in January, and

firstly must own up to a slip or two.
| omitted to mark on the grid that the
Sales Ledger does contain VAT
analysis and a Sales Daybook facility
—1 stand corrected!

The system is now available in 4
versions: 1. The basic system consist-
ing of Sales, Purchase and Nominal
Ledgers — costing £1000; 2. The basic
system with the addition of Invoicing

at £1100; 3. The basic system plus
Stock and Order Control designed with
the wholesaler in mind, at between
£2000 and £2500 (depending on the
amount of customisation required); and,
lastly, 4. The basic system and Stock
Control for retailers at £1800-£2000,
again depending on the amount of
customisation.

The system can be obtained from
Logma Systems Design of Bolton (0204
389854) or their dealers in Bolton,

Stockport,  Liverpool, Wigan and
London —just phone Logma for details.
They’ve recently  re-vamped the

documentation and feel that it is now
greatly improved. The price of the
basic hardware has risen to £2800 but
apart from these changes all other
details are the same, (see PCW January
1980).

BUSINESS PROGRAM VERSION 4

This package can be obtained from G.
W. Computers Ltd, London (01-636
8210) and its small number of dealers.
The package is written in BASIC and
supplied on disc. Included is a 30 page
manual which at present is being up-
dated. It’s designed to run on a 32K
floppy disc system with printer, at an
approximate cost of £2200. G.W.
Computers  will provide on site
installation services for two days at no
extra charge and will give initial training
during this time. They offer a 90 day
warranty and will replace any faulty
disc in this time. G.W. Computers will
make minor changes to allow for
customisation, at no extra charge.
The package has been available for 2
years and there are 170 users spread
over  Britain, America and the
Continent.

COMAC

Unfortunately | don’t have enough
information to include this package in
the grid, but here are the details
available: COMAC is said to be an
accounting software suite of programs
produced in one package for the
processing of  everyday  business
transactions on the TRS-80. It will give
“auditor ready” double entry printing

of cash book, private ledger and
ordinary ledger — from incomplete
records through to Profit and Loss

accounts and/or Balance Sheets. This
package is available from T & V
Johnson, Camberley (0276 62506)
and costs £75.

Other packages, known but not
evaluated, are available from:

H. B. Computers, (0536 83922)

Computastore, (061-832 4761)

ACT, (021-455 5341)

Byte Shop, (0480 215005)

Graffcom, (01-734 8862)

Tridata, (021-622 1754)

Computer Services, (021-382 4171)

Commodore, (01-388 5702)

Intelligent Artifacts Ltd, (0220 20680)

Fully Integrated Business Systems Ltd.
(021-382 8414)

Ball Computers, (0228 44661)
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EXATRON
STRINGY FLOPPY

Thomas Murphy gives his personal impressions of a device that looks set to radicalize the concept of
information storage for the small computer enthusiast.

Whilst waiting for my SWTPC 6800 to
load 8K BASIC via its 300 baud cassette
interface (some 14+ minutes worth), |
happened to browse through an Ameri-
can computer magazine and spotted an
advertisement by the Exatron Corpora-
tion for their Stringy Floppy; it was
claimed that the combination gave; (a)
economy of tape, with (b) the speed
and reliability of discs. Apparently, this
system reads and writes at 14,400 bits
per second, with a typical error rate of
1 in 100,000,000 bits. They also claim
an average life of over 3500 hours for
the transport mechanism, and a tape
wafer life of 2500 passes.

My BASIC was barely half loaded, so
| filled in the time by writing to tljem at;
3557 Ryder Street, Santa Clara, Califor-
nia 95051, USA. | explained that | had
a UK credit card which bore the “Master-
charge” symbol, and was VERY inter-
ested in their system for my SWTPC
computer. Less than two weeks later a
large envelope arrived, containing total
system information and advising that
payment could be made by the indica-
ted method.

Could all the claims contained within
this information package be true at such
an attractive price? Well, one way to
find out was to place an order —which |
duly did —for one drive mechanism and
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a controller card, with TSC BASIC as an
extra piece of software. | felt | couldnt
lose. With a 30 day money back guaran-
tee, all it would cost would be postage
and packing charges should the equip-
ment not perform as advertised.

Five weeks later, the parcel arrived,
containing all | had ordered, plus a
couple of spare tape wafers, and two
guaranteed system master wafers.

| settled into my favourite armchair
to study the large owners’ manual
(which, amongst other things, tells you
that Exatron’s logo, of an E inside ano-
ther E, stands for excellence in elec-
tronics). It proved very comprehensive,
and surprise number one, the systems
wafer contains SWTPC’s Disc BASIC —
free — as well as the ordered TSC
BASIC.

The manual also contains a system
description, system requirements, instal-
lation and checkout procedure (which
includes trouble-shooting procedures for
both the controller and transport), cir-
cuit and block diagrams of both con-
troller and transport electronics, a
general guide to system operation, and a
detailed overview of each utility pro-
gram on the systems wafer.

These programs are: APPEND,
ASSIGN, CATALOGUE, COPY, DATE,
DELETE, LIST. NEWTAPE, PRINT

(which causes the file to be output to
the printer on PORT 7 instead of the
VDU), RENAME, SAVE, SAVE LOW,
TTYSET (with which one can change
the input and output parameters to the
terminal), and VERSION. There is no
LOAD, as you call a file by giving file
details - e.g. 1. STARTREK.HEX will
load STARTREK from drive number
one.

The manual also contains an ERROR
LIST for the system, plus the manufac-
turer’s User’s Manual for SWTPC Disc
BASIC, plus any optional software or-
dered.

After reading the manual twice, |
installed the controller on the mother-
board, plugged in the transport,switched
on and typed Z which on my monitor
executes a jump to ?C000. The trans-

port started running, stopped, and
instead of outputting “Simplex —68
Version X.X” as called for in the

manual, my micro returned to its reset
state. Oh well, back to the drawing
board. . .1 re-read the manual. Finding
there was nothing that | had done
wrongly, | typed Z again. Same result,
back to monitor.

OK, call up the heavy artillery ...
out with the oscilloscope. | went through
the troubleshooting part of the manual
with probe in hand. Everything checked



r A 1

H STRINGY
N FL9EPY

~—1 EXATROf* COWOHAHO#*
3SSS «@Ws» S*wK

i GA
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out, so I should have had a plus and
minus 25% speed variation on the drive.
| tried again, but with the same result.

Sending it back seemed the only
solution —and in the course of unplug-
ging the drive, the ribbon cable came
away instead of the plug! In my excite-
ment (it was 3 am) | think | reconnected
it back to front, because on the next
try, although the drive motor came on,
it wouldn’t even switch off and go back
to monitor.

I parcelled it all up and returned it
for inspection/repair with a letter ex-
plaining how | thought | had abused it.
| also ordered the second drive unit at
the same time; now | had the owners’
manual | could see the versatility offered
by having two drives instead of one.

The manual says that Exatron will
repair “within 30 days”, so allowing for
airmail both ways, | settled back for
about an eight week wait.

Surprise number two: 23 days later
my system reappeared, complete with
the second drive as ordered, a couple
more spare wafers, and yet another very
pleasant surprise —the repair charge was
NIL. That’s right, absolutely NO
CHARGE, although | know there were
some chips burnt as a result of my tired-
ness (carelessness).

As | now knew the owners’ manual
almost by heart, | installed the system
in the micro, connected up, inserted a
wafer in each drive, and typed Z. The
drives switched on consecutively, and
up came “SIMPLEX —68 Version 1.0”
on the VDU.

It took a few moments of gloating to
realise that | had around 80K (well, two
identical lots of 40K) of software just
waiting to be called up. Just think,
though, no worry about volume control,
tone control, different cassettes, each
with two sides, or, where on tape was

the wanted file .. .just call forwhat you
want. MAGICAL.

I typed CAT,0,1 and 30 seconds later
I had seen, on my VDU, the directory
of both drives.

Before you can WRITE a file, you
must use the NEWTAPE facility, so this
I now did, and after the prompt
“SCRATCH TAPE IN DRIVE 1” was
answered with a “Y”, (after replacing
the backup system master wafer with a
new 50 foot wafer in drive 1) the drive
started up, stopped, and the message
“FORMATTING COMPLETE - 318
SECTORS FREE” came Up. Each sec-
tor holds 256 bytes, so my newly for-
matted wafer would hold 79.5 Kbytes.

I decided to transfer my BASIC lib-
rary from cassette, and as SWTPC Disc
BASIC supports a “tape load” (TLOAD)
command, to pull data from cassette, 1
typed “BASIC”. The drive searches at
20 inches per second, and reads/writes
at 10 inches per second; around 30 sec-
onds later the VDU showed “READY”.

The wafer is a small (1.6 x 2.7 x 0.2
of an inch) cartridge and the length of
tape can be 5, 10, 20 or 50 feet; it’s of
the endless loop variety, i.e. like the car
8-track cartridge and you can dramatic-
ally improve access time at the expense
of the amount of data stored on the
wafer. After two years plus of 300 baud
cassette operation | am quite happy to
wait the 30 or maybe 40 seconds (worst
case) for 10K of BASIC to be loaded
and executed from the longest wafer.

By careful arrangement of my games
tape, | can be playing my own version
of Startrek (some 5K long) within 15
seconds of initialising the system; it’s
the most popular household game and
it’s first on the wafer!

This file has memory requirements
from $0000 to $13EF, plus a random
number generator located at $A04A to
$A06F. To save this on wafer —it being
non sequential — 1 first saved 0000 to
13EF and called the file TREK, then
saved AO04A to AO06F, calling this file
RANDOM. | then APPENDED TREK
and RANDOM, calling this STARTREK,
so when | called, the specified memory
areas are loaded, leaving all other mem-
ory locations undisturbed.

All utility programs on the sys-
tems wafer are well documented, to in-
clude “default unless specified” condi-
tions.

The obvious question is, have | had
any problems? Well, my utility pro-
gram “VERSION” doesnt work.
This allows you to find out the version
number of any utility program. The
book tells you that this is a hexadeci-
mal number stored in byte 3 of the re-
quired utility. By using the “memory
change” facility of my monitor, | have
examined this location of each utility,
and found them all to be version 1,
though why | need to know, I'm not
sure. | have advised Exatron of this non-
working utility and await their reply.

The utility program TTYSET appears
incorrectly documented. The correct
syntax, for mine at least, is TTYSET,
filespec = x where x is the desired hexa-
decimal/decimal number.

Apart from these two tiny, and, as
far as 1’'m concerned, totally unimpor-
tant items there have been no other
problems. The system worked first, and
each consecutive time, thus inspiring
confidence for future use, although
“ERROR MESSAGE X” has appeared
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as a result of fumbling on the key-
board, or where | thought | knew the
manual.

Summary

The system arrives ready to plug in and
go. The quality of both boards and
workmanship is far superior to that nor-
mally expected in the hobby market,
and can be summed up in one word —
professional. The repair service can be
classed as superb, and | have no inten-
tion of trying the 30 day money back
guarantee ... T like the system too
much.

The software works well and, current-
ly, TSC BASIC, Editor and Assembler
are available as optional extras; more
(unspecified) are planned. Documenta-
tion is very complete, and, less thje
TTYSET as explained, accurate.

Exatron also produce their Stringy
Floppy for S100 bus users, and both
this and my own SS50 bus version derive
all of the voltages necessary for use in
the transport and controller from the
mother board.

There’s also a version available for
the TRS80, though this requires mains
voltage and, of course, the United States
use 110 volts. Exatron do say that they
can advise OEM applications not covered
by the systems offered, and I'm sure it
would be a very easy matter to replace
the 110 volts PSU with one suitable for
240 volts. Versions are planned for both
PET and Apple, though no information
is available on these as yet.

The first time | telephoned Exatron |
was advised that “Linda” dealt with

(ALVCH)
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SCOTLAND

Aethotrol Consultancy Services, Unit 4, Clyde
Workshops, Fullarton Road, Tollcross,
GLASGOW. G32 8YL. Tel: 041-641-7758/9.
Robox Ltd., Scottish Calculator and
Computer Centre, Unit 14, Audenston
Centre, GLASGOW. Tel: 041-221-5401.
Peter MacNaughton and Associates, Annfield,
GLENALMOND, Perthshire. Tel: 073-888-
267.

NORTH EAST AND YORKSHIRE
Shermac Computers Ltd., Victoria Industrial
Estate, HEBBURN, Tyne and Wear. Tel:
0632-837405.

Monitor (Data Processing) Ltd., Prospect
Chambers, 4, Prospect Crescent,
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Metrodata Sutcliffe House, 49, Barrack Road,
LEEDS 7. Tel: 0532-623788.

Derwent Electronics Ltd., 120, Holgate Road,
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Sheffield Computer Centre, 225, Abbeydale
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NORTHWEST
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Street, LYTHAM, Lancs. Tel: 0253-730033.
Minicom Business Machines, Brook Mill, Wrea
Green, KIRKHAM, Preston, Lancs. Tel:
Kirkham 686617.

B. & B.Computers Ltd 24, Newport Street,
BOLTON, Greater Manchester. Tel: Bolton
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European orders. This lady is certainly
“switched on”, and her courtesy and
helpfulness could be used to extremely
good effect by firms in this part of the
world as an exercise in public, or maybe
I should say customer, relations; tele-
phone (408) 737 7111, ask for Linda,
and obtain the kind of service to which
we’d all like to become accustomed.

Now to the nitty gritty ... what
does it cost? Well, it depends upon the
rate of exchange; for me it was $2.28
for £1 sterling and therefore my two
drives, controller card and box of 10
spare wafers (each 50 ft long) was
£192.00. That’s less than the cost of
one disc drive — never mind the con-
troller or PSU! Do remember, though,
that UK rates of import duty and VAT
apply. | took delivery of mine in
Germany and so cannot quote these.

I’d recommend this system not only
to every hobbyist, but also to business
users as a more than economic saving
over discs. Should you need almost
instant access then, of course, it’s not
for you. But there again, who, apart
from people paying for computer time
by the hour, require this facility; and
anyway, one of the reasons that hourly
time is so expensive is the price of fast
access on line storage!

Foothote

It wasn’t until writing this report that |
looked up some of the tape wafer times
I had recorded. For my first (possibly
faulty) system, | judged that the system
wafer took 82.5 seconds, or 7.27 inches
per second which is (just) outside the
-25% speed tolerance. My system now

reads the wafer in 57.8 seconds, or
10.38 inches per second; maybe I could
have used the troubleshooting part of
the manual to better effect. In there it
tells you how to either up or downgrade
the transport speed, but in my inno-
cence (ignorance) it didnt gel first off;
then due to circumstances (clumsiness)
beyond my control (it was 3 am) | didn’t
get a second opportunity.

Thanks to Exatron, | now have a tot-
ally redundant AC30 cassette interface
with two recorders and a pile of tape
software valued at over £200; this how-
ever is a small price to pay for the qua-
lity and speed | have gained. | really do
think they have achieved their aim of
Excellence in Electronics (mechanics
too!). Superb value for money.

User groups are highly recommended
by Exatron. Thomas Murphy would like
any other owners of stringy floppies to
contact him via the magazine.

In Essence The Best In
Integrated Circuit Technology
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COMPUTER

by David Levy

UESSING THE ODDS

Deduced probabilities

When playing a game of cards you usual-
ly know which cards you have been
given, but normally you will not see the
cards that have been dealt to your oppo-
nents). You may be able to deduce cer-
tain things about an opponent’s card
holding from the way in which he bids
or plays, but it is unlikely that you will
know exactly what he holds until very
near the end of the hand. Decisions
made in this sort of environment must
be made on a probabilistic basis; in
other words, you play with the odds
and hope for the best. If you have cal-
culated the odds correctly you will win
more often than you lose.

Shuffling

Before proceeding to the main point of
this month’s article | should perhaps
interpose a brief section on how to shuf-
fle the cards in your program. The sim-
plest way of creating a randomly sor-
ted deck is as follows. Starting with the
deck in any order you wish (even per-
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fectly sorted), interchange the first card
in the deck with the Rth card, where R
is a pseudo-randomly chosen integer on
the range 1 to n (n is the total number
of cards in the deck). Then interchange
the second card with another randomly
chosen card, then the third, and so on
to the end of the pack. The manner in
which you generate your random num-
bers is of some consequence —I would
recommend that while developing your
program you use one of the seeding
methods in which the i+1 th random
number is generated from the ith num-
ber, and the series is started with a
“seed” which may be chosen by the
user. This approach has the advantage
that if you spot a bug in your program
you can recreate the hand simply by
starting with the same seed. Once your
program is debugged you may use the
computer’s internal clock to supply the
seed, for example by using the time
elapsed between the pressing of two
keys.

One seeded random number generator
which will suffice is:

R; = ax seed (mod m)

where Rj =i th pseudo-random number

a = 8t + 3 (for any positive integer t)
m = 2> where b is the number of bits
per word in your computer.

Deducing
information from the
Play ofthe Cards

For the purpose of creating a simple
example 1 have invented the following
card game. The game is played by three
players who are each dealt 17 cards at
the start of a hand. The 52nd card in
the deck is turned face up and that suit
is trumps.

Starting with the player on the
dealer’s left, the player leads a card and
the other players must follow suit if
they can, or they may trump if they
wish (provided that they are unable to
follow suit). The player who wins one
trick leads to the next, and the player
who wins most tricks wins the hand.

Let us assume that we are dealt the
following hand:



100 9 8 7 6 5 4 3 2

0.5 05 05 0.0 05 0.5 0.0 0.5 0.0
0.0 05 0.5 0.0 05 0.0 0.5 0.5 0.5
0.0 0.0 05 0.5 0.0 05 05 0.5 0.0

Table 1 A K o J

SPADES: 0.0 2O 0.5 0.5
HEARTS: 0.5 0.5 0.0 0.5
DIAMONDS: 0.5 0.0 0.5 0.5
CLUBS: 0.5 05 0.5 0.0

SPADES (trumps): A K4 2
HEARTS: Q1075
DIAMONDS: K 109 6 2
CLUBS: 1864

and that the 7 of spades is the card
turned up. It is our turn to lead first.

At the start of the hand we know

absolutely nothing about which cards
our opponents hold, except for the fact
that between them they hold all 34 of
the unseen cards. But we do not have
any indication as to how these 34 cards
are distributed between the unseen
hands, so the probability of each of the
cards being in a particular hand is 0.5.
We can therefore begin to construct, for
each of our opponents (Bill and John)
probability estimates for each card in
the deck. At the start of the hand the
estimates for each of them will be as
shown in Table 1.
Assume that we lead the 4 of spades,
and that the next player (Bill) plays the
9 of spades and the third player (John)
takes the trick with the Q. What have
we learned about the probabilities of
the other cards, if anything?

Before answering this question |
must explain an important theorem
from Probability Theory, called Bayes’
theorem.

Bayes’theorem

Let us suppose that there are two bags,
each containing five balls. Bag A contains
1 white and 4 black balls, bag B con-
tains 3 white and 2 black balls. | take a
ball at random from one of the bags,
and the ball is white. What is the proba-
bility that | took the ball from bag A?

The probability that a ball selected
at random from bag A will be white is
1/5.

The probability that a ball selected
at random from bag B will be white is
3/5.

Bayes’ theorem shows that the pro-
bability that a randomly selected white
ball actually came from bag A =

15 =1/4
(1/5 + 3/5)

The reader will be able to generalize
from this example, and the application
to our game of cards will soon become
apparent.

W hat havewe
learned?

Let us now return to the question of
what, if anything, we have learned

about Bill and John’s hands from the
cards they played to trick one? We pro-
bably cannot say very much at all about
Bill’s hand at the moment, but we
already know something about John’s
cards.

John took the first trick with the Q
of spades. The A and K are in our own
hand and so the only cards that John
could possibly have used to take the
trick were the Q, J and 10. If John had
held the Q and 10 but been missing the

0.5 05 2005 00 05 0.0 05 0.5

J, he would have played the 10, so from
the fact that he played the Q we know
that his original spade holding included:

Q, J and 10 or Q and J or Q (without
J or 10).

Now we can use the tables of probabili-
ties for the individual cards to determine
the a priori probability that John held
each of these three holdings:

Probability that he held the Q, J and 10
=0.5x0.5x0.5=0.125

Probability that he held the Q and J but
not the 10 = 0.5 x 0.5 x 0.5 = 0.125
(Note that since the probability of his
holding the 10 is 0.5, the probability
of his not holding it is 1—0.5=0.5)
Probability that he held the Q but not
the Jor 10 =0.5 x 0.5 x 0.5 =0.125

And from Bayes’ theorem we can
show that the probability that the Q
came from each of these three holdings
is:

Q,J,10: 0.125/(0.125+0.125+0.125)=1/3
Q,J:  0.125/(0.125+0.125+0.125)=1/3
Q: 0.125/(0.125+0.125+0.125)=1/3

Note that had the calculations been
performed later in the hand, when the
probabilities were not all equal (0.5), the
final values would not all have been 1/3.

From these last calculations we can
see that the probability that John holds
the 10 of spades is 1/3 (in which case he
also holds the J), and the probability
that he holds the J is 2/3. We can there-
fore adjust the probabilities for the
individual cards in John’s hand as fol-
lows:

For the 10 of spades: probability=0.333
For the J of spades: probability=0.667

For all other unseen cards the probabili-
ties are equal, and these are:

16-0.333-0.667 =15 =0.5
32-1-1 30

Since there are 16 unseen cards in
John’s hand, and 32 unseen cards in
total (the probabilities of the J and 10
of spades being in John’s hand are sub-
tracted from the number of cards in his
hand, and one is subtracted for each of
them from the total number of unseen
cards).

If the probability of the J of spades
being in John’s hand is 0.667, then the
probability of it being in Bill’s hand is
0.333, and by the same argument the
probability of Bill holding the 10 of
spades is 0.667. So we have been able to
make some adjustments in the probabili-
ties simply on the basis of John having
played the Q of spades at trick one. We
can also make note of the fact that if
John ever shows the 10 of spades, we
will know that he holds the J.

At trick two, John must lead because
he won trick one. He leads the A of
hearts, we play the 5, and Bill trumps
with the 8 of spades. What have we
learned from trick two? First of all, Bill
would obviously use his lowest trump or
one of his lowest contiguous group of
trumps. The 7 was the original face up
card, we played the 4 on trick one and
Bill played the 9. We hold the 2 of

spades and so Bill’s 8 of spades must
have been played from one of the fol-
lowing holdings:

J,10,8,6,5,3:
J,10,8,6,5:
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and by using Bayes’ theorem we can
determine the probabilities of each of
the above cards being in Bill’s hand, and
from these probability estimates we can
determine estimates for the cards being
in John’s hand. We can also adjust the
probabilities for all the hearts: those
which are not in our own hand must all
be inJohn’s hand.

Deducing
information from
the bidding

In many card games there is a bidding
phase between the deal and the play of
the cards. The best known of such
games is Bridge, but the popular Ger-
man game of Skat is another widespread
example (it is said that Skat can be play-
ed by more than 50% of the entire pop-
ulation of Germany). Since each bid has
a meaning, it should be possible for the
card playing program to learn something
about its opponents’ hands from the
way that they bid, and it can then
adjust its probability estimates for each
card in their hand. How this is done will
obviously vary from one game to ano-
ther. Let us take a brief look at Bridge,
to see how we might modify the proba-
bility estimates of the unseen cards in
the light of the bidding.

We are sitting South and hold 10
high card points. We look at the 13
cards in our hand and assign a probabili-
ty of 1/3 to each of the reamining 39
cards in each of the other three hands.
West opens the bidding and bids one
spade, indicating that he has a stronger
than average hand and that spades is his
best suit. (Of course, this bid can mean
other things, but we shall assume for
this example that the above meaning is
correct in the particular bidding system
that West and his partner employ.) We
may now adjust the probabilities of the
spades, so that each spade in West’s pro-
bability array has a slightly higher pro-
bability (say 0.45 instead of 0.33), and
we may also adjust the probabilities of
the high valued cards (aces, Kkings,
queens and jacks) so that they give an
expected high card holding which cor-
responds to a typical one spade opening
bid. (If this bid is made with an average
of 13 points, the ace counting 4 points,
king 3, queen 2 and jack 1, then by
making each of the high card probabili-
ties 0.4333 we give West an expectation
of 13 out of the remaining high card
points: there are 40 high card points in
total and we hold 10 of them, leaving
30, and 13/30=0.433). We should, in
fact, give a slightly higher probability
to a card which is both a spade and a
high card.

Having assigned new probabilities to
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2 Up to 800 Kbytes on-line— dual density and Cesil. ( oy
double sided. *:dp-

3 Powerful Disk Operating System— 9 additional 400 Kbyte

commands and 7 extra disk instructions to the Disk Unit £895.

PET's own Basic. 800 Kbyte
4 Compatible with 16K and 32K new ROM PETS.  Disk Unit

5 Random and sequential file access and support. £1,145.



the spades and the high cards, we can
then adjust the probabilities for the
remaining cards in West’s hand, so that
the sum total of his probabilities is 13
(the total number of cards in his hand),
and we can adjust the probabilities for
each card ih North’s and East’s hands by
subtracting West’s probability from 1
and dividing the result by 2, remember-
ing to ignore all cards in our own hand.

So from his first bid we can make
quite a lot of probabilisitic estimates
about West’s cards, and hence about
those in the North and East hands.

The bidding then passes to North,
and depending on his bid we make
adjustments to his probabilities using
similar, logical arguments, and then
we adjust the probabilities for West
and East. This process continues until
the end of the bidding —each time we
acquire some information that increas-
es the likelihood of a card being in a
particular place, we increase the proba-
bility for that place and reduce it accor-
dingly in the other hands. When there is
some negative information about the
position of a card we use it in a similar
way.

By the end of the bidding phase a
good bridge program should have a
fairly accurate estimate of how each of
the other three hands is made up. By
summing the probability values for all
the spades in a hand the program can
get an estimate of how many spades
that player holds. By summing the pro-
ducts of the high card probability x high
card point values, the program can esti-
mate the number of high card points in
each suit in each hand. It will then be
better able to plan its play of the hand,
and of course the probabilities will be
adjusted all through the playing phase.

Howto usededuced
information

The most obvious use of our deduced

probabilities arises when the probability
estimates for ail unseen cards are all
either 1 or 0, i.e. we know where all the
remaining cards lie. We then have a case
of a perfect information game, and we
can solve this game by performing a tree
search to the end of the game. Even
though there may be three or more
players, the tree approach should still
work, though we must make certain
assumptions about the way that the
other players are going to make their
decisions. For example, let us assume
that we are two tricks from the end of a
hand of our three-player card game.

We hold: A of spades, 10 of diamonds.
Bill holds: J of diamonds, 5 of clubs.
John holds: 3 and 2 of clubs.

It is our turn to lead (remember that
spades are trumps).

The program now constructs a game
tree, of depth 6-ply. Part of the tree
will look like the above diagram.
We assign to the terminal nodes of the
tree, scores corresponding to the num-
ber of tricks won by each player, and
we back-up through the tree until we
can determine which card should be
played next. In this example the situa-
tion is simple because if we lead the A
of spades first we may take two tricks,
whereas if we lead the 10 of diamonds
we can only make one trick. Note the
use of the word “may”. In order to
make two tricks we need some help
from Bill, who must make a mistake
and discard the J of diamonds in the
hope that our second card is the 2 or
3 of clubs and he will make his 5. But
since we lose nothing by playing the A
of spades first, that is clearly the best
way to continue. How can we modify
our traditional methods of tree-searching
to cater for situations such as this one,
in which we wish to allow for the pos-
sibility that our opponent will make a
mistake? Fortunately the problem has
been solved for us, by the ubiquitous

Donald Michie, whose name crops up
time and again in interesting research
reports on various topics within the
science of Artificial Intelligence.

Expected valuesin
backed-up trees

Michie’s method, which | shall discuss
in some detail in a later article, is based
on the assertion that when searching a
game tree it is unreasonable to assume
perfect play by the opponent, since
there must always be a finite chance
that he will not choose the best move.
Let us see how this helps us to search
the above tree.

We may simplify Michie’s concept as
follows: If there is a 99% chance that
Bill will play the 5 of clubs from posi-
tion Pj, and a 1% chance that he will
play the J of diamonds, then since the
5 of clubs will give us a score of 1 (i.e.
we take one trick) and the J of dia-
monds will give us a score of 2, the
expected value to us of position P, is

(0.99 x 1)+(0.01 x 2)=0.99+0.02=1.01

whereas if we play the 10 of diamonds
from position PO, the expected (in fact
the certain) value of position P2 will be
1 (i.e. we will take one trick no matter
how Bill and John play). Since 1.01 is
greater than 1, we should play the A of
spades from PO because it maximises
our expected score. The reader will pro-
bably have realised by now that not
only does Michie’s method allow us to
optimize our practical chances when
we know exactly where all the unseen
cards lie, it also enables us to use our
probability estimates of the locations of
the unseen cards, to build game trees
which will help in the play of the hand.
In other words, Michie has shown us
how to play with the odds!

Taskforthe month

Find or invent a simple card game in
which information may be deduced
from the play of the cards. (Avoid
bidding games, unless you are extreme-
ly confident and have many free hours
this month.) Write a program to play
this game, modifying the probability
estimates of the unseen cards in the
light of the user’s play. Experiment with
various methods of adjusting these
estimates until the program plays at
least moderately sensibly. At the point
in the game where exhaustive search
will not be too time consuming, set up
a probabilistic game tree a la Michie to
search to the end of the game.
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STRUCTURING INSTYLE

A program, written in PET BASIC, is examined in detail by Seamus Dunn to illustrate a particular
way ofstructuring certain kinds ofprograms. On an 8K PET approximately 2000 bytes are left for use

Introduction

In many programs it’s necessary to
organise a system for calling up or
accessing any one of a number of
routines: Poorly managed, this process
can become quite messy, as many com-
mercial programs demonstrate. Bits are
tacked on here, there and everywhere
with ring-roads of GOTO statements.
Clearly, it’s useful to have a well-defined
structuring system which is not inhibit-
ing but which allows for an overall
organisation.

This is not intended as an argument
against interactive heuristic program-
ming. In fact | don’t believe it’s possible
for most ordinary humans to generate
programs in any other way than by a
trial-and-error, step-by-step, interactive
process. Most well-polished clearly
organised programs arrive as a result of
drastic tidying-up activity after the
problems have been solved. At the
beginning, the problems are often not
even known about.

But it is possible to work within a
system that keeps the overall program
in a general structural pattern. Sub-
routines, thought of as units, can be
placed on a general-purpose network
so that, while individual problems are
being worked out, the programmer
keeps sight of the overall structure.

The particular kind of program
chosen to demonstrate this is one
within which the user is presented with
a set of alternatives from which to
choose. These are often in the form of
what is called a MENU. Such a program
is described in terms of 4 BLOCKS and
each of these will be looked at in turn.

The inter-relationships within these
blocks are shown in diagram 1. The
important thing to notice is that the
system is in a closed loop, with Block
2 — the Menu —at its centre. Every-
thing returns to the Menu, always.

THE BLOCKS
Block 1

This  represents the programmer’
attempt to communicate to the user
what his program is about. Not all of
the four parts shown in diagram 1,
(TITLE, INTRODUCTION, DESCRIP-
tion, INSTRUCTIONS), will be neces-
sary in all programs. This part of
programming is often neglected because
it’s not at the heart of the problem-
solving activity, and also because it
usually gets tacked on at the end. It is
important, however, and ought to be
carefully thought about and properly
set out.
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after the program has been loaded.

Diagram 1

Block2: Menu

A list of options is presented, and the
user chooses one of these by pressing

BLOCK 1

an appropriate key.

This block represents the centre or
heart of the program. It’s always return-
ed to when other routines have been

TITLE INTRODUCTION

DESCRIPTION INSTRUCTIONS

BLOCK 2

MENU

BEGIN AGAIN
READ

ADD NAME
DELETE NAME
SAVE ON TAPE
INPUT FROM TAPE
TAKE ROLL
PRINT

FINISH

END

Diagram 2

BLOCK 3
DIRECTION-POINTERS

GOSUBS
GOSUBS
GOSUBS
GOSUBS
GOSUBS

) GOSUBS

GOSUBS
GOSUBS

BLOCK 4

SUBROUTINES

INPUT

ALPHABETICAL ORDER
ROLL CALL

ADD A NAME

ETC.



carried out, the only exception being
when the user wishes to stop. There-
fore all the lines running out of it, with
this one exception, eventually return to
it.

Block 3:
Direction pointers

Each exit from the Menu could lead
directly to the appropriate subroutine
using GOSUB, but this creates problems
on the RETURN, for two reasons. First
there is usually a chain of these GOSUB
commands and they must be organised
in proper succession; second, at the end
of this chain, the program must be
directed back to the Menu.

Both of these are more easily hand-
led if exits from the Menu go to a
separate Block which organises appro-
priate GOSUBs in the right sequence.

Block 4:
Subroutines

Each subroutine is a separate unit and
the set of these used in this program are
detailed below.

Theprogram

Diagram 2 shows the overall outline of
Diagram 1, but includes more detail.
The content of each BLOCK s indica-
ted and the flow of activity isrepresen-
ted by arrows.

The actual program is now shown in
sections. It’s called “CLASS REGIS-
TER” and is used to enter, store and
revise a list of up to 25 names and
attendance records for each of 8 weeks.
It can, of course, be adapted for much
I%r;ger periods, if more memory is avail-
able.

This version was written for an old-
ROM PET so there are software patches
which can be removed on new machines.

Block 1

This is shown below in lines 10 to 205.
The dimension statements in line 10
allows for 25 names and 8 single regis-
ter entries. A number of cursor-control
symbols for PET are included which can
be removed or replaced for other
machines.

Lines 200 and 205 employ a technique
for holding the screen at that point. It
may be necessary to change this on
other machines. This technique is used
in a number of places in the program
and need not be referred to again.

Block 2

This is the MENU BLOCK and it con-
tains 9 possible options to be chosen by
the user. It runs from line 500 to 582
and the single-character response-input
is represented by A 3.

Block 3

This is the block which controls respon-
ses to the Menu. From line 600 to line
680 it tests in turn for each of the 9
possible correct responses. If the respon-
se is none of these, line 690 sends it
back to the Menu again. Each response”
to the Menu corresponds to a sub-’
routine, or a set of subroutines, and

these are shown on lines 700 to 1500.
Notice that each ends with GOTO 500.

For example, if the user wishes to
ADD a name he or she presses the letter
‘A’. Line 620 sends the machine to line
800.

800 GOSUB 4500
GOTO 500
The subroutine 4500 allows the user to

GOSUB 3000

new list into alphabetical order and
finally, GOTO 500 sends it back to the
Menu.

Block 4

This is made up of a set of eleven sub-
routines all of which are shown below.
Each is a self-contained unit and the
user can choose not to include them all
or to add new ones.

add a name, subroutine 3000 puts the

10 DIMA*<25),A<25,8>,B<25>

100 PRINT'D CLASS REGISTER"

110 PRINT"MOTHIS PROGRAM STORES A LIST OF NAMES"
120 PRINT"M:ND AN ATTENDANCE RECORD"

130 FRINI'SFOR ALL MEMBERS OF THE CLASS."

140 PRINT"Mi®IIT ALLOWS NAMES TO BE ADDED AT ANY"
150 PRINT'"MSTAGE, AND IT ALLOWS NAMES TO BE"

160 PRINT"HDELETED. NAMES CAN BE PUT IN "

170 PRINT"ALPHABETICAL ORDER, AND THE ROLL"

180 PRINT"JEAN BE TAKEN EVERY WEEK."

200 PRINT"MM SFRESS ANY KEYS"

205 GETA* IF A*=""THEN 205

500 PRINT"3 SMENUS"

505 PRINT"M3CHOOSE ONE OF THE ITEMS BELOW 1"
510 PRINT"SRND PRESS THE APPROPRIATE KEY. S"
520 PRIN.T"M3TO BEGIN AGAIN*.........
530 PRINT"H3TO READ THE LISTS.
540 PRINT"M3TO ADD A NAMES....
550 PRINT"SSTO DELETE A NAMES.
560 PRINT"K3TO SAVE ON TAPES..
570 PRINT"JI1ISTO INPUT FROM TAPES
575 PRINT"WSITO TAKE THE ROLLS.
577 PRINT“MaTO PRINTS......c.ccceeeee
580 PRINT"M3TO FINISH FOR NOWS..
582 INPUT™:r»*»*P*»«tlKr,A*

VEEE TR

600
610
620
630
640

"THEN700

"THEN1400

" THEN800

" THEN900

"THEN1060

650 "THEN1500

660 "THEN1100

670 IFA*="F"THEN1200

680 IFfI$="T"THEN1300

630 PRINT:PRINT"TRY AGAIN":GOTOS500
700 GOSUB2000:GOSUB3000: GOSUB3500 : GOSUB7800: GOTOS500
800 GOSUB4500: GOSUB3000: GOTO500
900 GOSUB5000:GOTO500

1000 GOSUB5500: GOTO500

1100 GOSUB6000: GOSUB3000: GOTO500
1200 GOSUB6500: GOTO500

1300 GOSUB3500: GOTO500

1400 GOSUB7000: GOTO500

1500 GOSUB7500:GOTO500

1510 GOTO500

2000 INPUT"DHOW MANY STUDENTS ARE ON THE QO)IF':El»l«IIH" H
2020 FORC=1TON

2030 PRINT:PRINT"THIS IS STUDENT NUMBER "C

2040 PRINT"I®M(FUT IN THE SURNAME FIRST, THEN THE REST."
2045 PRINT'MDO NOT USE A COMMA MM'

2050 INPUT"*»»K*I!II";A*<C>

2080 NEXT C

2090 PRINT :F'RINT"THAT WAS THE LAST ONE."
2100 PRINT PRINT:PRINT"PRESS ANY KEY"
2110 GETA*IFA*=""THEN2110

2120 RETURN

3000 PRINT"3 ALPHABETICAL ROUTINEB(flfflP"
3002 PRINT"*ttWTHIS PROCESS CAN TAKE SOME TIME."
3003 PRINT"MTRY NOT TO GET IMPATIENT."

3005 J=0

3018 FORC=1 TO N-I

3015 IF A*<CXA*<C+1> THEN 3060

3020 X*=A*<C+1>

3025-FOR W=1 TO 8 :D(W:>=ACC+1, W>: NEXT

3030 At<C+I>=A*(C>

3035 FOR W=1 TO 8 :A<C+1 sW)=A<C, W) :NEXT

3040 A$<C>=X*

3045 FOR W=1 TO 8 :ACC,W)=D<W> :NEXT

3050 J=.J+1

3060 NEXT C

3070 IF J>0 THEN 3005

3080 PRINTMMMSNOW IN ALPHABETICAL ORDERMS"

3090 PRINT" IMPRESS ANY KEY"
3100 GET AS$:IF At="" THEN 3100
silo return

3500 PRINT".T S50LL CALL"

3510 INPUT"WHICH WEEK? PUT IN A NUMBER,1 TO 8>«f:|MI";W
3530 PRINT"(EACH NAME WILL BE PRINTED ON THE"

3540 PRINT":«3CREEN. IF PRESENT, ENTER 1. IF ABSENT,0"
3550 FORC=1TON

3560 PRINTA$<C>;

3570 INFUT"»»»»»»»PM>»IHr.;R
3580 A<C,W>=R

3610 NEXTC

3620 return

Block!

Block 2

Block 3

Routine 1: Input

Routine 3 : Roll-Call

Routine 2 : Alphabetical Order
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214%(1)8 PRIHI'I'%nWMMHMSRDD NOME ROUTT NEE”

n\PUT»MEW NfIME«M»IMI" fir\>

4525 INFUT" M1CL]—| VWK IS THIS»«t:|«
0 PRINT'MITHISHER ATIENDANCE RI(B@

PRIHTNEE ENTERED WEEK BY VEEK”
| TO VP

MPD

=1 TO W2 ARHIKN C)NEXT
ARG N A FB

SMPYtMI3PRESS AW KEYS!

1P ASPAVEN 4620

o

22298
f—ﬂ;gz%

i
c
3
3

EE REMOVED>»IM™: Tt

5050 PRINT'MSSTHIS NAME IS HOT ON THE LIST.
NT'3THRT YOJ MBI PUT IT H EXACILY

NYOU WSH

)I\/l»\i\(/]l««l" ‘R*

5140
5150 fIE D) V\/1>=A<D+I Wh

5170 D
5180 m} " FORW =l TO 8:AON. WI>=0: NEXT
5190

NOV WILLY

HESHE PRESENT ON WEHKS  'C
ENTER 1. IF NOT, BENTER OWMMMI"; AANC>

"H" ATTENDANCES. S«

Routine 4 : Add a Name

TO TRY R&RIH?  CYIN>"

5290 PRINT HF>MH3IAVE AD RECCRD HAS BEEN REI\DEZ@?’)"

II\I'I"JI\/I»»»» MPRESS ANY KEYXWI
5220 C:Etl' AfIF R$=""THENGZ0
return

Routine 6 : Save on Tape
This routine includes two software
patches that may not be necessary on

* 5500 PRINT" D'
KE244,2

POKE243.122: POKE244,2
600 OFEH, 1.1, "ATTENDANES'
PFar\n"“éTTr%\m\r:B BEING STORED!

TO0H
PRINT#1, A<C, W)

=

A 5
10000
5660 CLOSEL
. 5700 RETLRN

Routine 7 : Recover from Tape
The patch: IF (ST)< >0 THEN STOP

e 6000 PRINT"3
ITRIHT"I-ON MANY STUDENTS VHRE RECCRDED!

* 6030 CPENL.1.0,"NAVES'
040 PRIN'I"HN\/ES BEING RECOVHRED'

FORC=LTON
INUITHLTIS(C) :IF <STK>0 THEH STCP

O.@El
OPEHllO "ATTENDANCES'
'I"TEI\DN\[EHZIR:SBEII\GHIOJEIEJ

FORC-1TON
INPUTtl, AOC W>: IF <ST>00 THEN STCP
NEXTC

NEXTWL
ALOSEL
PRINT'RESULTS NOW RECOVERED!
00 RETLRN
IF VOJ WSH TO'

0 R PRIHT' gl-l?-'l_lﬂrNI"(BEGlN RGftI INPUT - RUN™
0 %NT PRIHT %’LR\I

Routine 9 : Print on Screen
Line 7066 tests if the screen holds 15

7000 I'—'RINT" rHHTTENDANCE RECISTERSH
7020 PRINT'NAVES TRES15>"REGISTER"
7030 PRINT’IV\EEK TABCI3)"L 2 3 4
7040 FORCAITON

7041 T=0

7042 PRINTLEFT*<R*<C>,12);

7045 FCR W=| TO 8

100 PCW

Routine 5 : Delete a Name

Routine 6

on lines 6060 and 6120 may have
be removed.

Routine 7

Routine 8: End

names and records.

Routine 9: Print on Screen
8 T«

Continued on Page 124

new machines. They can be found on
lines 5510, 5590, and the GOSUB
lines 5570 and 5650.

on

*

LEISUREUNES

With J. J. Clessa

The problem of the natives attracted
almost 130 replies —most of them with
the correct answer. Mr lan Laudon of
Edinburgh sent in a delightful poem
which sums up the puzzle perfectly
(I ve amended the metre to remove the
“och’s and ayes” and improve the Scot-
tish scanning).

I slowly strolled beside the sea

And chanced upon the natives three;
With natives evenly divided,

Twixt truth, untruth and undecided.

| asked of one which tribe was he

And which were numbers two and three

He mumbled first then spoke outright,

The first one's grey, twos black, three’
white.

I pondered this reply untrue,

(White could not be both three and
two);

Until at last it dawned on me,

They were blgfk-one, white-two,
grey-three

However, David Tebbutt’s random
number generator didn’t give you the
prize, lan. . that went to a Master
K.J.R. Jones of Lytham St. Annes.
Ummm —remembering that the prize is
a bottle of Remy Martin Cognac (and
assuming that “Master” doesn’t mean
“School Master”) — it seems that Mr.
Jones Senior is in for something of a
windfall. 1 hope the added four cans of
“Coke” will go some way towards
helping the situation!

Another of those inter-family problems
— and one that’s almost as horrible as
last month’s Quickie.

If the only sister of your mother’s
only brother has an only child, what
would be your relationship to the child?
Definitely no prizes!

"PRIZE PUZZLE"

Short and snappy and one that’ll keep
the micros and pocket calculators busy.

A certain perfect square has the
property that — if 5 is added to it, a
second perfect square is obtained —and
if 5 is subtracted from it, a third perfect
square is obtained. What is the original
perfect square?

Answers please on apostcard (letters
go in the bin!) to: Puzzle No. 10, 14
Rathbone Place, London W1P IDE.
All solutions in as soon as possible,
please.

"PRIZE"OFJHE MONTH

PCW may be the light of your life but,
just to add to the brilliance, this month
I'm offering 25 100 watt, household
lightbulbs —stay switched on!

P.S. Would Miss V. Mason (last month's
winner) please get in touch again.



Can
your business,
research project or
teaching laboratory be made
more efficient? Yes. Today’s users
demand complete, high performance micro
computer systems. Expandable to meet future
needs and with software capable ofimmediate
application.

The North Star Horizon is the answer. A
cleverly balanced configuration: Z80A
processor with 12 slot S100 chassis, one
parallel and two serial interface ports. Now
with double or quad capacity too.

The compact design gives you value for
money and economy ofspace. The Horizon
will not break your bank or your desk top.

Quick delivery and nationwide service are
only part ofthe attraction. Add to this the
wealth of software available, including the well
known CP/M, and you can see why the
Horizon has already sold in thousands.

The reason for its success is simple.

The North Star Horizon reflects your needs.

For technical specification and details of
your nearest dealer contact Britain’s leading
North Star Supplier.

Ncomart

PO Box 2, St. Neots, Cambridgeshire.
Tel: (0480)215005.Telex: 32514.
COMART G.

North Star Horizon
reflects a nnvai|(‘ in computing



Britain's first com
omputerKit

The Sinclair ZX80.

Price breakdown
ZX80and manual: £69.52
VAT-.£10.43

Post and Packing FREE

Please note: many kit makers quote VAT-exclusive prices.

You've seen the reviews...you've heard the excitement...
now make the Kkit!

This is the ZX80. 'Personal Computer World' gave it 5
stars for'excellent value.” Benchmark tests say it’s
faster than all previous personal computers. And the
response from kit enthusiasts has been tremendous.

To help you appreciate its value, the price is
shown above with and without VAT. This is so you
can compare the ZX80 with competitive kits that
don’t appear with inclusive prices.

‘Excellent value’ indeed!

Forjust £79.95 (including VAT and p&p) you
get everything you need to build a personal
computer at home... PCB, with 1Csockets for
all ICs; case; leads for direct connection to a
cassette recorder and television (black and
white or colour); everythingl

Yet the ZX80 really is a complete, powerful,
full-facility computer, matching or surpassing
other personal computers at several times
the price.

The ZX80 is programmed in BASIC, and you
can use itto do quite literally anything from
playing chess to managing a business.

The ZX80 is pleasantly straightforward to
assemble, using afine-tipped soldering iron. .
Itimmediately proves what a good job you've
done:connectitto your TV... link it to an
appropriate power source... and you're
ready to go.

The unique and
valuable components of the
Sinclair ZX80.

The Sinclair ZX80 is not just another
personal computer. Quite apart from its
exceptionally low price, the ZX80 has two
uniquely advanced components: the Sinclair
BASIC interpreter; and the Sinclair teach-
yourself BASIC manual.

The unique Sinclair BASIC interpreter offers
remarkable programming advantages:
¢ Unique ‘one-touch’key word entry: the
ZX80 eliminates a great deal of tiresome
typing. Key words (RUN, PRINT, LIST, etc.)
have their own single-key entry.
Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults only discovered when you try to
run them.
Excellent string-handling capability-takes
up to 26 string variables of any length. All
strings can undergo all relational tests (e.g.
comparison). The ZX80 also has string input-

Your ZX80 kitcontains...
Printed circuit board, with 1Csockets for
all ICs.

Complete components set, including all
ICs—all manufactured by selected world-
leading suppliers.

New rugged Sinclair keyboard, touch-
sensitive, wipe-clean.

to request a line of text when necessary.
Strings do NOt need to be dimensioned.
Up to 26 single dimension arrays.
FOR/NEXT loops nested up 26.

Variable names of any length.

Ready-moulded case.

Leads and plugs for connection to

domestic TV and cassette recorder.

(Programs can be SAVEd and LOADed

on to a portable cassette recorder.)

FREE course in BASIC programming and

user manual.

Optional extras .

« Mains adaptor of 600 mA at9V DC
nominal unregulated (available
separately-see coupon).

« Additional memory expansion boards

allowing up to 16K bytes RAM. (Extra

RAM chips also available-see coupon).

BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.
Exceptionally powerful edit facilities, allows
modification of existing program lines.
Randomise function, useful for games and
secret codes, as well as more serious
applications.

Timerunderprogram control.

PEEK and POKE enable entry of machine
code instructions, USR causesjump to a
user's machine language sub-routine.
High-resolution graphics with 22 standard
graphic symbols.

All characters printable in reverse under
program control.

Lines of unlimited length.

*Use a 600 mA at 9 VDC nominal unregulated mains
adaptor. Available from Sinclairifdesired (see coupon).

Fewer chips, compact
design, volume production -
more power per pound!

The ZX80 owes its remarkable low price to
its remarkable design: the whole system is
packed on to fewer, newer, more powerful
and advanced LSI chips. A single SUPER ROM,
for instance, contains the BASIC interpreter,
the character set, operating system, and
monitor. And the ZX80's 1K byte RAM is
roughly equivalent to 4K bytes in a conven-
tional computer-typically storing 100 lines of
BASIC. (Key words occupy only a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the ZX80
is faster than all other personal computers.

No other personal computer offers this
unique combination of high capability and
low price.

Z80 A microprocessor- new,
faster version of the famous
Z-80 microprocessor chip,
widely recognised as the best

Sockets for TV,
cassette recorder,
power supply.

ROM.
Clock.
Rugged,
flush,
Sinclair

i keyboard.
RAM chips



The Sinclair teach-yourself
BASIC manual.

If the features of the Sinclair interpreter
mean little to you-don't worry. They're all
explained in the specially-written 128-page
book free with every kit! The book makes
learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming -from first principles to complex
programs. (Available separately-purchase
price refunded ifyou buy a ZX80 later.)

A hardware manual is also included with
every kit.

The Sinclair ZX80. Kit: £79.95.

r

Assembled: £99.95. Complete! BORDER To: SRIR"06 of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB21SN.

The ZX80 kit costs a mere £79.95. Can't |
wait to have a ZX80 up and running? No
problem! It's also available, ready assembled,
for only £99.95. I

Demand forthe ZX80 isvery high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. We'll acknowledge each order by
return, and tell you exactly when your ZX80
will be delivered. If you choose not to wait, you
can cancel your order immediately, and your
money will be refunded at once. Again, of
course, you may return your ZX80 as received
within 14 days for a full refund. We want you to
be satisfied beyond all doubt - and we have
no doubt that you will be.

inizlaii-
ZXSO i

Science of Cambridge Ltd |

6 Kings Parade, Cambridge, Cambs., CB21SN
Tel: 0223 311488.

cnD.. Remember: all prices shown include VAT, postage and packing. No hidden extras.
ruUKM please send me:

Quantity Item Item price Total
£ £
Sinclair ZX80 Personal Computer kit(s). Price includes
ZX80 BASIC manual, excludes mains adaptor. £79.95

Ready-assembled Sinclair ZX80 Personal Computer(s).
Price includes ZX80 BASIC manual, excludes mains

adaptor. £99.95

Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 8.95

Memory Expansion Board(s) (each one takes up to

3K bytes). 12.00

RAM Memory chips - standard 1K bytes capacity. 16.00

Sinclair ZX80 Manual(s) (manual free with every ZX80 kit

or ready-made computer). 5.00
NB. YourSinclairZX80 may qualify as a business expense. TOTAL

I enclose a cheque/postal order payable to Science of Cambridge Ltd for £_
Please print

Name: Mr/Mrs/Miss
Address”

PCW6



The ALTOS ACS 8000 range of
business/scientific micro computers
creates a new standard in quality and
reliability in high technology micro
computers.

High Technology

Floppy Disk System The ACS 8000 single
board Z80 floppy disk based micro
computer utilises the ultra reliable
Shugart 8 inch, IBM compatible, disc
drives, double density — single sided,
and providing 1 M. byte of data storage.
Featuring the ultimate in high technology
hardware: a fast 4 MHz.Z80CPU, 65
kilobytes of 16 K dynamic RAM, 1 kilobyte
of 2708 EPROM, an AMD 9511 floating
point processor (OPTIONAL) a Western
Digital floppy disc controller, a Z80 direct
memory access (OPTIONAL), Z80 parallel
and serial 1/O (two serial RS232 ports,

1 parallel port) and a Z80 CTC
Programmable Counter/Timer (real time
clock). In essence, the best in integrated
circuit technology.

Hard Disk/Multi User Systems

The Winchester hard disk/multi user
systems are now available supporting up
to 4 simultaneous users and providing a
maximum of 58 Megabytes of hard disk
data storage.

The systems are truly flexible and
allow expansion of the ALTOS floppy disk
system to keep pace with the users
requirements.

N essence,
the best In

Still single board, features include
*a high speed I/0 section with up to six
serial ports and one 8 bit Parallel port
*up to 208K of on board RAM.

*High speed (4 MHz.) D.M.A. control as
standard.

Yes, mini power and at micro cost too.
Built-in Reliability

The ACS 8000 range are true single
board micro computers making them
extremely reliable and maintainable. All
electronics are socketed for quick

replacement. Complete diagnostic utility
software for drives and memory is provided.
The board and Shugart floppy disk drives
are easily accessible and can be removed
in less than ten minutes.

circuit

Quality Software

Unlimited versatility. The ACS 8000
range support the widely accepted CP/M
and MP/M operating systems plus basic
(Microsoft and CBasic), Cobol, Pascal,
and Fortran IV. All available now.

Logitek in conjunction with its own
microsoftware house, Interface Software
Ltd. of Camberely are able to supply a
wide range of proven ‘off the shelf’
business software including general
accounting, word processing, stock
control, mailing list etc.

There are already over 1000 micro
computer installations using this software.
A track record which we consider speaks
for itself. Why ‘re-invent the wheel’ when
there is standard software of this quality
available now?

After Sales Support

Logitek are supported by DDT
Maintenance Ltd. who provide a
nationwide field maintenance service for
ALTOS products and offer the option of
maintenance contracts.

Availability

Logitek carry deep shelf stocks of ALTOS
hardware and compatible peripherals.

If you are a dealer who may be
interested in promoting ALTOS and/or
Interface Software by joining the fast
growing network of approved suppliers,
contact Logitek.

We can offer you something rather
special now.

LOGITEK, E.I.C. Electronics Ltd. All enquiries to: Portland St. Chorley, Lancs. Tel: 02572 66803
also at: 30 Kelvin Ave., Hillington Industrial Estate, Glasgow G52 4LH.

Logitek are now the exclusive distributors of Altos Computer Products for the U.K. & Eire.

See page 76 for complete list of approved dealers.



MICROS IN CONTROL

As a follow-up to their article on the IEEE-488 Bus in our January issue, K.T. Kibasi and Alan Mills of

3D Digital Design and Development examine some of the practical microcomputer-based systems that
can be, and have been, configured to undertake useful real-time tasks.

Introduction

Over the last three years, a number of
low cost (£600-£1000) microcomputers
have appeared on the market; their price
and flexibility have made them very
attractive for dedication in the labora-
tory and industrial environments. Taking
for granted an obvious computing
ability, there are two levels at which the
microcomputer can interact with the
outside world. It might take the
“passive” role of data gathering machine
(a data logger), monitoring a process or
experiment; alternatively it may form
the active controller in a closed loop
control system. For the second activity
to make sense, it must include an ele-
ment of data monitoring, in order that
the control loop is closed and that
“intelligent” decisions are made.

Later we shall examine some systems
that have actually been built and are
currently running . . . some quite sophi-
sticated but all with a “personal” com-
puter at their heart. These will include
control of an experimental petrol engines
rig, data logging studies of pond environ-
ments and the medical study of new-
born animals.

Languages

With present day microcomputers such
as the Commodore PET, the Sharp MzZ-
80K, and the Apple, many of the data
logging or control activities to which
they might be applied involve such slow
processes as temperature and flow
measurement; the execution speed of
programs written in interpretive BASIC
is often perfectly adequate. However,
for those systems in which speed is of
the essence, machine language programs
may be used, even if only as subroutines.
Although the increase in speed of
execution may exceed one hundred-
fold, the penalty is the difficulty and
tedium of writing and debugging such
programs. This route is not for the in-
experienced programmer, although the
results can be impressive if successful.

Generally, both programming
approaches are closely defined by the
hardware parameters of the system e.g.
the conversion speed of an analogue-to-
digital converter (ADC), the thermal in-
ertia of a boiler or furnace, the release
and settling times of a relay. The
designer of a micro based system must
have a full appreciation of the process
to be monitored or controlled, as well
as a thorough understanding of the
micro (s)he is using as the intelligent
part of the control loop.

Microcomputers
AsData Loggers

The “classical” data logger has been
around for a considerable period of
time —evolving from the operator with

A petrol engine test bed with three engines is run through a speed cycle over 24
hours continuously (see Fig. 4 and text). Shown are: on top of the rack, left: a
Commodore tractor printer, and right: a Commodore PET. Top to bottom below
the printer are: a 16-channel ADC unit;a 16-channel relay control unit; a slave

relay unit. 0O

clipboard noting down meter readings,
through single and multi-channel chart
recorders, to today’s modern electronic
equipment. The earlier approaches,
which relied on manual transcription or
chart analysis, were not only tedious
but inherently prone to operator error.

The last decade or so has seen the de-

velopment of automatic electronic data

02
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POND PH
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D>
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02
METER

POND pH
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Fig. 1 Typical Data Logging System

AMPLIFIERS

loggers, often built around digital volt-
meters, and usually employing paper
tape or printer for recording the data;
latterly cassettes and cartridges have
been used.

A multiplex system is usually used to
gather readings from a number of chan-
nels, e.g. from 100 strain gauges in a
structure-testing experiment. The equip-

ADDRESS LINES

(8 OR 16)*
(OR LESS)
ADC
MICRO-
CONVERTOR <>
UNIT COMPUTER
DATA LINES (8)* CONTROL &
HANDSHAKE
SIGNALS

tNote the IEEE-488 Bus employs 8 lines for both data and addresses at

different instants
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ment is generally expensive, bulky,
difficult to reconfigure, and offers very
limited intelligence. The tape normally
has to be fed as input to a main frame
or minicomputer for subsequent analysis
and reduction of the data.

Some data loggers have the facility of
producing an operator alarm signal
when the signal is outside the pre-set
limits but, more usually, pre-micro data
loggers are dumb.

With microcomputer prices as they
are at present, the machines offer them-
selves as ideal controller/processor data
logger systems, provided an appropriate
interface is designed to permit bi-
directional communication between the
microcomputer and the process of
interest.

Our earlier article (PCW Vol.3. No.l)
drew attention to the IEEE-488 Bus as
a suitable component of such an inter-
face, although there are, of course,
many others.

Let’s consider an actual system
where data is being logged as part of a
long-term study of pond environments
under certain controlled conditions. The
main parameters of interest are: dissolved
oxygen level, pH (acidity level) and
temperature.

In order to study these parameters as
other variables are changed, a second
pond is used as a “control”. Thus the
overall requirements are: two dissolved
oxygen meters, two pH meters, and two
resistance thermometers.

These transducers and their amplifiers
are readily available commercially with
current or voltage output signals. In
industrial applications, current loop
signals are generally preferred for their
noise immunity over long distances. So,

tion (and potential accuracy) of the
measurement; for many applications
eight bits is quite sufficient, providing a
resolution of one part in 256. The com-
puter communicates with the converter
using only digital signals, as shown in
figure one.

The ADC unit contains a multiplexer
which routes the various channels to the
actual converter. The multiplexer is
under the control of the micro, and
hence the channel to be “read” and the
sequence of channel readings is deter-
mined from the program. The computer
also controls the scanning rate, i.e. the
number of readings per second. To some
degree this depends on the conversion
time of the ADC, although interpretive
BASIC is usually slower. The time taken
can range from a few milliseconds to
under a microsecond, depending on the
conversion technique employed — i.e.
dual slope (slowest), successive approxi-
mation (medium), or parallel (fastest).

Similarly, the system designer must
organise software to meet the converter
requirements; (s)he must consider multi-

Fig. 3

nians* 1 * "1

Usually the procedure iseasily arrang-
ed in BASIC using the IEE-488 Bus or
some other micro-interfacing scheme.
The program may then be structured to
be interactive to allow entry of such
experimental details as date, time,
operator name, sampling intervals,
channel sequence, offset and scaling co-
efficient for each channel, etc. A
memory buffer area may be employed
to accumulate a number of readings be-
fore dumping to disc or tape; averaging
or other statistical analysis may be com-

Investigating the effects of environmental temperature on metabolic rate and heat production in small newborn animals (see
Fig. 5 and text). Shown are: from left to right: X-Y plotter; 16K PET; (top to bottom) 8-channel DAC unit, 16-channel ADC
unit, oxygen valves controller/temperature monitor/oxygen,and C02 monitor; oxygen level monitor,- dual chamber; power

supply.

the transducer converts the physical
variable to an electrical signal and the
transducer amplifier boosts the signal
to the desired level and maybe filters
out some noise and hum. These signals
are then fed to an ADC with front end
amplifiers to match the incoming signal.

The purpose of the ADC is to con-
vert the transducer signals into their
digital equivalent. The number of bits of
the converter will determine the resolu-
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plexer addressing, start conversion pulse
width, end of conversion (EOC) signal,
etc; there’s no point in issuing a con-
version command before the converter
has finished the previous operation. This
is done by testing the EOC signal from
the converter, or waiting sufficient time
for the converter to finish before read-
ing the data in and issuing the next
channel address and  conversion
command.

puted either as the run progresses, or
subsequently.

Thus the system of figure one can be
used to log up to 16 channels, with the
converter unit and computer costing
together less than £1000. Additionally,
the computer may be employed for
other tasks while waiting for the next
scanning cycle.

As implied earlier, some applications
require higher accuracy than eight bits,



and therefore 12-bit ADC units now
exist with eight analogue input channels;
these inputs may be unipolar or bipolar,
single-ended or differential, and again
the channel scan sequencing is under pro-
gram control.

Microcomputers
As Closed Loop
System
Controllers

In most control systems a negative feed-
back loop is employed to balance the in-
put signal, as shown in figure two. The
output signal to be controlled may be
any physical variable such as position,
velocity, temperature or fluid level.

Consider the case of a servo amplifier
and DC motor. The position of the
motor shaft may be obtained as an
electrical signal from a potentiometer
attached to the shaft. A microcomputer
can perform the function of the scann-
ing junction if configured as in figure
three. A signal is applied to the servo-
amplifier via the digital to analogue con-
verter (DAC), driving the shaft to a new
position. The computer reads the new
position and calculates the error signal
(output-input) between desired and
actual, hence mimicking the system of
figure two.

But the computer can be programmed
to perform much more than the simple
summing function. It can, for instance,
compare the actual physical control
system response with that of an ideal
system model simulated within the
memory. Such a system model will
usually be represented by a set of
mathematical equations. The difference
between the actual response and the
desired response can then become the
subject of a second order of refinement.
Thus it’s possible to optimise perfor-
mance so that, for instance, the motor
will adopt a new position in the mini-
mum time with minimum overshoot —
i.e. apply maximum acceleration for a
period, then maximum deceleration so
that the motor stops at the desired
position. The same principles obviously
apply if speed control was the subject
of interest rather than position, al-
though a tachogenerator would replace
the potentiometer.

In our earlier example, where we
measured the temperature of the pond,
we could close the loop by installing
heaters and controlling them from the
computer, via a DAC unit.

A more involved multiparameter
control and monitoring system s in
operation in the Mechanical Engineering
Laboratories of the University of Not-
tingham. Here a petrol engine test bed
with three engines is run through a
speed cycle over 24 hours continuously.
A Commodore PET is used as the
system controller and data logger, moni-
toring exhaust temperature, cooling
water temperature, engine speed and
alternator voltage, while controlling
throttle setting and ignition/startup
using a relay control unit. It’s intended
to eventually replace the throttle control
relay by a DAC unit. The diagram of
figure four shows how these parameters
will be connected to the PET (using,
may we say, interface products available

from 3D). It also illustrates the advan-
tage of bus connection schemes like the
IEEE-488.

Also at the University of Nottingham,
the Department of Child Health at the
Medical School are using the PET for
investigating the effects of environ-
mental temperature on metabolic rate
and heat production in small newborn
animals. They’ve developed an auto-
mated system for measuring the oxygen
consumption of animals weighing in the
range one to 500 grams. The system is
controlled by, and passes data to, a
16K PET. Information is passed to the
PET through a 16-channel ADC unit,
and a DAC unit provides analogue out-
put to a chart recorder and various other
control lines. Switching operations are
performed via the PET user port. The
system is shown diagrammatically in
figure five.

The same department also makes
respiratory measurements of infants
with breathing problems, and here again
the microcomputer has been brought
into service. Previously measurements
were put onto strip charts and respira-
tory parameters were derived using

graphical methods. Data are now trans-
ferred directly to the PET from pressure
transducers etc., via a 16-channel ADC.
The readings are immediately analysed
on-line, permitting analysis of many
more breaths than was possible pre-
viously. The final results, in the form of
pressure/volume loops, are drawn on an
analogue XrY plotter connected to the
PET via an interface manufactured
especially for that particular purpose.

Conclusion

The examples given here are but a small
sample of the enormous range of practi-
cal applications' to which microcom-
puters are being put. Relatively cheap
and versatile interfaces can now be
obtained (either as standard or custom
designed) to assist the user in building-
up his own system. While much of the
micro sales activity concentrates on the
more lucrative business and commercial
markets, some interesting and imagina-
tive work is being done at the interface;
it’s a rapidly growing field and one that’s
making people think again about the
traditional concept of the robot.

BRAKE

COOLING SYSTEM
LOAD .

VALVES

Fig. 4 Petrol Engine Performance Assessment Rig

Fig. 5 Environmental temperature effects
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Malcolm Peltu casts a net that covers a BASIC programming instructional,
“Fred”and a treatise on the police computer.

BASIC Survival

Despite the scorn poured on
it by Professor Dijkstra and
programming purists, BASIC
is still alive and well and
running wild in personal
computers throughout the
world. Although Pascal may
soon start muscling in, the
requirement to learn BASIC,
particularly in schools, will
remain for many years to
come.

One of the most interest-
ing BASIC teaching
publications (in fact, four of
the most interesting) is
Computer Programming in
Basic, a four volume self-
instruction course, divided
into siity lessons. The reader
is taken gently by the hand
and led through the lessons,
with plenty of examples and
advice. Each lesson starts
with a short summary of the
contents so that the reader
can decide whether to skip
sections that are too
elementary. The lessons are
carried forward by a series
of questions and problems
(plus answers) and, where
necessary, hints on how to
move towards a solution.

According to Tim
Eiloart, one of the authors,
the technique of providing
graded hints and dividing a
complex problem into
simpler sub-problems is
used to overcome a common
difficulty in programming
text books . .. where the
answer to a posed problem is
given without any real
explanation of the thought
processes that led to it.

With this traditional
approach, says Eiloart, the
reader goes from complete
bafflement one minute to the
full home-and-dry answer the
next. “You may as well teach
mountain climbing with a
helicopter,” he comments.

To a great extent the
books he’s co-authored have
achieved their objective
because their structure
allows considerable flexi-
bility to readers moving at
different paces, groping for a
an understanding of the
methodology that underlies
problem-solving with a
computer as well as the
details of BASIC itself.

The text has in fact been
modified to take account of
Eiloart’s experience when
using an earlier version for
teaching general studies
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students. The main criticism
I have is that the answers are
printed immediately after the
problems and | found, how-
ever hard | tried not to, that
my eyes immediately took in
the gist of the answer; the
solution was to use a bit of
card to cover it up —a bit
cumbersome. On the other
hand, other people | know
who have read the book,
including a schoolkid, lapped
it up and preferred this
format to having to jump
between pages, as happens
with some other
self-teaching books.

At £7.50 for all four
volumes, the books represent
good value for money. The
first part is called Basic
Basics and starts with the
question, What is a
computer? Part 2 is called
Introducing Basic and takes
in flowcharting and funda-
mental BASIC concepts,
including the dreaded GOTO.
The other two parts go into
particular BASIC techniques
and applications in more
detail. The whole course is
enlivened by some friendly
cartoons.

Fredland is a state of mind
with twenty six cities (called
Aay to Zed), two political
groups —the Practical and
Theoretical Parties —and it’s
inhabited by peaceful two-
dimensional shapes. Fredland
is also a pleasant gimmick
used to explain the
fundamentals of many things,
from book-keeping to (you
guessed it) computers.

“Fredbooks are just the
books to be read by people
with no time to read” begins
the Preface to Fred learns
about computers; there’s also
an old Fredlandic proverb
which goes: “A little
knowledge is a dangerous
thing but ignorance is lethal”.
Unfortunatelyanyone wishing
to gain instant enlightenment
on computers without having
to read very much will find
this Fredbook a bit heavy
going, although it’s packed
with inventive and humorous
drawings.

The book is written as a
dialogue between Fred, the
seeker of knowledge, and
Rufus, Professor of Allthings.
It does, in fact, cover much

that you would expect to find privacy.

in an introduction to
computers which has a heavy
bias towards traditional main-
frame data processing (micros
are not even mentioned in
the index) —from bits and
bytes, through programming
and systems selection to
design, testing, et al. In
general it provides lively and
practical advice which works
well with the illustrations;
my only reservation is that
the Fredland gimmickry and
artificial Fred/Rufus dialect
style tend to get in the way,
spinning out the text un-
necessarily and detracting
from the logical progression.

By the way, for those who
are interested, at the last
Fredland elections there was
a dead heat and in the
resulting coalition the
Practical Party were
responsible for putting
forward a program of wrong
things but the Theoretical
Party were able to ensure that
nothing was done.

Paranoia On
File

Are you concerned that the
police have a database
containing records on four
million people (some with no
criminal convictions) and
almost 20 million cars? Your
answer will depend on your
paranoia (justified or not)
about police surveillance,
your faith in computers and
your view of the British
bobby as a fair cop or
brutish oppressor.

Whatever your attitude to
that well-known lady of
British justice, Laura Norder,
there should be little
argument over the right of
the public to know the kinds
of applications for which
police computers are being
used; then at least discussions
about democratic control
over policing can be based on
a knowledge of what is
actually going on in the name
of the law.

Journalist Duncan
Campbell therefore deserves
considerable credit for his
relentless pursuit of exposing
the nature of police computer
systems to public scrutiny.
After all, an official
government investigation into
data protection, the Lindop
Committee, complained that
they had been unable to
elicit sufficient information
from the police to decide
whether or not the
computers are open to
unwarranted invasion of

Campbell has been a thorn
in police flesh for many years,
through his writings in New
Scientist, Time Out and,
recently, the New Statesman;
in 1978 he was found
innocent of charges of
breaking the Officials Secrets
Act. In an essay entitled
Society Under Surveillance
in the book, Policing the
Police, Campbell has brought
together the publicly known
facts about police computing,
in particular the Police
National Computer (PNC).

The PNC was first
conceived in 1959 but it was
not until 1974 that it went
live following the usual
teething traumas of large
data processing projects.

The application given most
publicity by the police has
been the stolen vehicle file.

In addition, according to
Campbell, on record there
are around 20 million vehicle
owners, 2.5 million finger-
prints, 4 million criminal
names, 100,000 wanted or
missing persons and, from
this summer, around 170,000
disqualified drivers. The
stolen vehicle file has around
100,000 entries but Campbell
says that only about half are
concerned with stolen vehicles
the rest include information
on vehicles whose owners are
suspected of having
committed crimes or those of
of “long term interest”.

Campbell believes that
about 30,000 of the so-called
stolen vehicles are under
secret surveillance because
they fall into the category of
“long term interest”, whose
whereabouts are to be
reported but whose drivers
are not necessarily made
aware that surveillance is
taking place.

Unfortunately it’s
necessary to qualify the facts
in the books by saying “it is
claimed by Campbell”
because the Home Office and
the police refuse to confirm
or deny many of the details
(although they have given
Campbell the sizes of various
files on the PNC Burroughs
computers). So he’s been
forced into a considerable
amount of sleuthing and
information gathering from
papers presented at police
conferences, newspaper
reports, revelations by PNC
programmes, etc. That is
what makes Campbell’s work
so difficult and why,to some
extent, one can forgive some
of the mood of technological
paranoia which pervades
much of his writing on the



subject.

In Policing the Police, for
example, he seems to detect
something sinister about the
fact that the PNC has an
uninterruptable power supply
—which in fact is standard in
many computer installations,
to avoid temporary power
breaks. He also uses the fact
that the software is written
in Algol and arranged in
modules as circumstantial
evidence to prove his thesis
that new features can be
sneaked unnoticed into the
system —as does his
observation that there could
be something sinister about
the use of a standby machine
to carry out program testing!

In an article in the New
Scientist earlier this year he
brought telephone tapping
back into public attention by
claiming that the Post Office
is using a computer system
which can recognise voices,
record them and then
automatically print out the
conversation. Given the
current state of technological
development, such a system
is virtually inconceivable but
the claim,having been
repeated generally in the
media, has now entered the
folklore of police technology.

Campbell generally seems
to be a strong believer in
technological determinism —
the mere existence of a
technological potential is
taken as determining an
inevitable consequence. He
implies that the build-up of
the PNC and other police
systems, such as one at
Scotland Yard, inevitably
means that police control
over society will be more
efficient and effective. Yet,
commenting on “the world’s
most advanced” computerised
surveillance system which has
been built up in Northern
Ireland —it includes details
of most homes —he says “it
isworth noting in passing
that, despite this massive
surveillance, military
commanders do not now
think that there is any hope
of a victory against the IRA
for the foreseeable future”.

But despite some of his
over-enthusiasm for believing
any technological possibility
and seeing the fuzz under
every bed, Campbell’s
evidence does indeed give
considerable cause for
concern because computers
do add a major new
dimension to the volume of
information that can be
gathered, stored and collated
and the speed it can be

accessed from many locations.

Although it’s true that Hitler
didn’t need computers to do
his dirty work, in the not too
distant future, computers

could undoubtedly provide a
secret surveillance system
which would greatly simplify
and speed up any dictatorial
actions. It’s outrageous that
Britain remains one of the
few major Western countries
without a law, or proposed
law, for providing a legal
framework to define citizen’s
rights to privacy and data
protection. Such a law,
coupled with an ever-vigilant
informed democratic
electorate, is the only real
way of avoiding a
computerised Big Brother.

As indicated by the two
other essays in Policing the
Police (by Martin Kettle and
Joanna Rollo) Campbell
relates technological policing
to a political context —one
where the police are seen as
conforming “to the British
police’s traditional functions
of defending the capitalist
system,” to quote the book’s
editor, anti-apartheid activist
Peter Hain. Even if you
approach Laura Norder from
the other end of the political
spectrum, Policing the Police
is worth reading, particularly
if you want to know whether
computers are extending the
long arm of the law simply
to assist the fighting of crime
or whether it’s to perform
other policing functions you
might like to see encouraged
curtailed.

No Prizes

In the March Bookfare we
offered a bottle of wine to
anyone spotting the deliberate
mistake. Although a number
of unintentional booboos
were spotted, nobody gets
the vino for spotting that the
Tailor of Gloucester’s coat
needed cherry-coloured silk
not plum-coloured. The wine
will be shared (hie) around
the office (I warned you it
was a silly competition ....
we win —Ed!)

REFERENCES

Discussed in this month’s
Bookfare have been:

Computer Programming in
Basic by lan Williamson,
Rodney Dale and Tim Eiloart
(Cambridge Learning Enter-
prises Ltd., Rivermill Lodge,
St. lves, Huntingdon, Cambs.,
£7.50). Sorry —this was
included last month, in error.

Fred Learns About
Computers by The Chronicler
(Continua Publications,
distributed by Macdonald and
Evans, Estover, Plymouth
PL6 7PZ, £.175)

Policing the Police Volume 2,
edited by Peter Hain (John
Calder, £4.50 paperback,
£8.95 hardcover)
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:IYOrrm%Onm
x40mm

) __ Price; £130 i
it \#&, p&p qaEatigirsndnsadtomaocasis@Edesoeda)

Boris
- a fiendish
chess opponent.

) . . Price; £76_
it VATp &p qeaatig rsdinsa ddarpstion, friad s or).
DDP Mail Order
- asmartway
of getting either
TogtataOdodaRrs, tedtaba.eadelovadastis
Larg ece TrarskHrs)

if—f —7 Distributed Data Processing Ltd.

1Lmmmfm—mJJ Mail Order Dept., 17 Nobel Square, Basildon, Essex SS13 1DD
f Tel. Basildon (0268) 727563
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|K BITEMII |
BEUIPUTERLNfII

Still the biggest 6 inthe country

London

48 Tottenham Court Road
London W185 4TD

Tel. 01-636 0647

lIford

426/428 Cranbrook Road,
Gants Hill,

lIford, Essex IG2 6HW

Tel. 01-554 2177

Birmingham

94-96 Hurst Street

Birmingham B5 4TD

Tel. 021-622 7149 Telex. 336186

Manchester

11 Gateway House

Piccadilly Station Approach
Manchester

Tel. 061-2364737 Telex. 666168

Nottingham

92a Upper Parliament Street
Nottingham NG1 6LF

Tel. 0602@10576 Telex. 377389

Glasgow

Magnet House

W aterloo Street

Glasgow

Tel. 041-221 7409 Telex. 779263

Your six main computer centres,
stocked up with new equipment
for 1980. Complete systems

carefully chosen for their reliability

and availability. Plus the widest
range of software for business,

education and industry. For expert

advice on which system suits you
best call into one of the Big Six.



Computer Answers continued
from P. 83

can you recommend a book
that explains how micros
work in a fairly simple way?
Mark Scaler, Redruth

What you need is a primer on
microcomputer architecture
to “get you off the ground”.
Unfortunately most
beginner’s books on personal
computing are aimed at the
same non-technical mass-
market as the machines.
Typically they introduce a
few simple programming
concepts and then move on
to teach BASIC by examples
—e.g. the use of the micro
for calculation, games, or

COMPUTER ANSWERS

simple business applications.

On the other hand,
technical books on machine
design are usually not
directly relevant to personal
computers, having been
written as student texts, or
introductions for project
managers or design engineers;
generally they’re aimed at a
higher scale of machine and
investment.

So | can’t recommend
just one book as a solution
to your problem. In fact, the
best all-round answer is to
join a local computer club. In
my experience you can pick
up explanations far more
quickly by talking to

someone in the know than by
wading through a book you
don’t understand, looking for
clues.

Another approach is to
browse through back issues of
American home computing
magazines. Byte and
Kilobaud Microcomputing
are particularly good for
practical, informative
hardware and software design
articles. Unfortunately few
libraries take them, though
you might strike gold at a
university or polytechnic, or
through a club. Byte is avail-
able on microfiche from
University Microfilms
International, 18 Bedford

Row, London, but you will
need access to a reader;
again, a large library should
be able to help.

Finally, some books. For
cutting through the jargon
that makes some articles seem
more difficult than they
really are, try X1 Micro-
processor Lexicon by Sybex,
£2. Two introductory books
which look under the covers
more than most are Peanut
Butter & Jelly Guide to
Computers by Willis, £6.30,
and Personal Computing by
McGlynn, £8. (Prices inc
p&p from Mol, 1 Francis
Ave, St Albans, Herts).

Len Warner

May | Interrupt Continued from P. 62
in these modes, although it may be nec-
essary to use some additional logic to
provide PIO — peripheral compatible
signals.

To take just one example, in PIO
operating mode 1 (the input mode) an
active STB signal generated by the
peripheral causes the PIO to load data
into the port input register and the
rising edge of the STB pulse generates
an INT. The ready line RDY is driven
low by the PIO and remains inactive
until the CPU reads the port during

the interrupt service routine. The ris-
ing edge of the ready signal may then be
used to inform the peripheral that fur-
ther data may be sent to the PIO. By
using both the peripheral generated
strobe and the PIO generated ready
signals one can obtain “hand-shaking”
communication between micro and
peripheral which provides fast and
reliable parallel data transfer.

Finally

At best the above discussion can give

only a brief and incomplete account of
the full potential of the Z80 CPU/PIO
combination in dealing with interrupts.
However it may encourage some to have
another look at the device manuals and
to use interrupts more often. After all
one of the few advantages that the
micro has over the larger multi-user
mainframe computer is that it’s so readi-
ly adaptable to “real-time” computing
and much of its technological impact
must lie in this area.

SUBSCRIPTIONS

Just over 2 years ago PCW became the first maga-
zine in Europe to deal exclusively with the home
and business use of Personal Computers. It has been
an unqualified success. The current subscription list
stands at well over 3,000, with a staggering 70%

UK Subscriptions: £8.00

I enclose cheque/P.O. for £

renewal rate! PCW reader loyalty is already a by-
word in the publishing business. We aim to keep it
that way. So if you are having difficulty in obtaining
PCW at your newsagent, why not take out a sub-
scription and have the magazine mailed to you direct?

made payable to

USA Subscriptions: £22.00 (airmail)
Europe Subscriptions: £13.00 (airmail)
Elsewhere: £25.00 (airmail)

Please send me the next 12 issues of PCW 1

NAME.

ADDRESS.

(Block capitals please)

Sportscene Publishers Ltd.

Send coupon to PCW (Subscriptions), 14 Rathbone
Place, London W1P IDE. Allow at least 14 days for

processing.
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Superhoard I -OHIO- Challenger 4P

At these prices why waste time and money on
unauthorised kit copies?

New 50 Hz version
- No Flicker

'4k RAM
8k basic in ROM
1k Ch./Graphic
610 Expansion Board 8k RAM
ONLY £159.95 + VAT
IP CD3P Minifloppy Disc, Cased, PSU,
2 copies of DOS « ONLY £289 + VAT
Set of 4k RAM
ONLY £28 + VAT
Plastic Case - Beige ONLY £26 + VAT
Challenger IP - Metal Cased, Superboard,
PSU modulator s ONLY £199 + VAT
(unmodified version)
EXATRON

Treso " Stringy Ploppy

COMBINES ECONOMY OF CASSETTE
WITH SPEED AND RELIABILITY OF DISC
(TRS80 expansion interface not needed)
Baud Rate 7200, Err rate typ 1in 109 Bits

Stringy Floppy with 20 Wafers (Tapes)
BUS EX. 2 for 1, Machine Lang. Monitor
ONLY £189+ VAT

Video Genie - based on TRS80

Utilises 280, 12k level Il Basic, 16k RAM,
Integral Cassette Deck, UHF O/P, all TRS80
features ONLY £369 + VAT

ZT Driving Computer

*MPG Instant 'MPG average ' Gals. used
since fillup *Miles to empty *Elapsed time
*Time to empty *Time on trip *Miles on trip

T akes about 2hrs to fit ONLY £77.50 +VAT

PAL COLOUR AND SOUND
A major breakthrough
in price/performance >
for personal/
business educational
micro's
- Single RF O/P
provides both
sound & vision
to colour TV.
(Colour sets
only).
*gk Microsoft sk User RAM  *16 colours,
32 rows x 64 cols. 'Programmable tone
generator and DAC *Joystick and keyboard
interface. (o &W version)

BRITAINS No. 1 FOR OHIO SCIENTIFIC
CHECK FOR BEST PRICES
C20EM, C8, C3, etc.

home com

Just look at these standard features:

*RS-232, 20mA, IEEE 488 and Centronics I/O
*16 Baud Rates to 19,200

*60 Lines per minute - Bidirectional

*Bprint densities 72,80,96,1200r 132 Chr/Line
*Self Test Switch

Standard Feed-Model 800
ONLY £329 +VAT

I©OPTY

INTELLIGENT

EPROM PROGRAMMER

Connects directly I'tri**'®

to TV. Develop,

Copy, Burn,

Verify 2708, 2716 and with modification 2516

ONLY £120 + VAT Built & Tested
£100+VAT Kit. £20+VATBuiltPowerSupply

Eprom
Eraler

ONLY £78
+ VAT

*14 Eprom capacity *Unit safety interlocked

to prevent accidental exposure *Erase time

(Model UV141) adjustable 5 to 50 minutes in

5min steps 'Fast erase times typically 20 mins

o o *

DEC Spinwriter

- for the
professional
word processing
system

£1699 + VAT

Super Print 800

80 COLUMN HIGH PERFORMANCE
IMPACT PRINTER

The ideal companion for PET, Apple,

TRS80, Exidy, Superboard, Compukit

and most Micro's

Rugged metal enclosure makes it ideal for
puting, small business systems, data logging etc.

96 character ASC Il Standard

Auxilliary User Defined Character Set

*Accepts 8 2" max. paper -pressure feed
9A"max. paper - tractor feed

*Tractorst Fast Paper Feed/Graphicsfmodel

2k Buffer (model MST) MST>

Tractor & High Speed Model 800 MST
with 2k buffer -ONLY £399 + VAT

mMiNIWAS Terminal

- the intelligent VDU
ONLY £488 + VAT

'Ulitises the new advanced and powerful
Z8 Micro *12"P4 Phosphor high resolution
display *24 lines of 40 or 80 characters 1
25th line status '9 x 13 field displaying
128 ASC Il characters 1 4K RAM - 2 page
'RS232C or RS432 - 16 independent baud
rates for each 1/0 'Full 92 keyboard -
sophisticated cursor controls *Emulates
DEC VT52

Please add VAT at 15%. Carriage extra, will advise at time of order. Official orders
welcome. Product details on request. Trade and export enquiries welcome.
CALLERS -33 CARDIFF ROAD, WATFORD, HERTS. Tel: (0923) 38923
MAIL ORDER - P.O. BOX 17. BASINGSTOKE, HANTS. Tel: (0256) 56417
Close to Watford Football Ground. Nearest Station - B.R. Watford.

BUY IN CONFIDENCE —In the event that we are unable to deliver your goods within 7 days.we

do not bank your remittance until such time as we have the goods to despatch. If on receipt of
your order tHe goods do not meet with your satisfaction, return within 7 days for full refund.
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CALCULATOR CORNER

DATAPACKING

by Dick Pountain

It’s not unusual in this column for me
to compare calculator programming with
microcomputer programming; after all a
calculator is really nothing more or less
than a dedicated microcomputer whose
special function is to perform mathe-
matical operations with a speed and
accuracy not available on general pur-
pose personal computers.

The *“languages” used by program-
mable calculators are equivalent to
microcomputer Assembly Languages, in
that each program step is a direct
mnemonic representation of a single
processor instruction (except for the
maths functions which are closer to high
level language). In particular, the mem-
ory operations provide direct access to a
named memory register, rather than de-
fining variables as would a high level
language.

Where the calculator differs from a
micro, however, is in the nature of the
register so addressed. In an Assembler a
memory instruction addresses a single
byte of storage. A calculator on the
other hand, being designed to crunch
numbers to 10 digit accuracy, normally
stores numbers in Binary Coded Decimal
form; i.e. each digit is separately coded
as a binary number. This fac ilitates fast
and accurate arithmetic operations. In
order to hold 12 digits plus an exponent
and a sign, a single calculator memory
register consists of 7 or 8 bytes of store.
Sometimes the programmer can take
advantage of this fact to create extra
memory registers, though at the cost of
foregoing the ability to store fractional
or negative quantities. By treating each
binary coded digit (or group of digits) as
a virtual memory register it’s possible to
store more integers than the number of
memories provided. .

In the extreme case, each register can
be converted into 10 independently
addressable memories, each capable of
holding an integer between 0 and 9; a
Casio_fx502 could store 200 numbers,
or a TI59, 900 (a couple of registers
must be reserved as working space).

This technique is called “data pack-
ing” since several pieces of data are
crammed into the space intended for
one.

forstorage

Data can be packed to different degrees.
If a single digit is not sufficient for your
application, then 5 x 2 digit registers
or 2 x 5 digit registers could be cre-
ated.

What is required in any of these cases
is a pair of programs or subroutines.

One, the input routine, takes an item
of data and a virtual address and places
the data in the correct decimal place(s)
of the requisite memory register. As an
example, 10 registers are converted into
100 “virtual memories” number 0-99.
To store 7 in “virtual memory” number
58, the program goes to calculator
register 5 and stores 7 in the 8th place.
So register 5 contains 0.000000700.

The second routine is a recall routine
which accepts an “address” and displays

the contents of that location; in the
above example inputting “58” would
produce the answer “7”.

Both these routines are easy to write
on any calculator which has the INT
and FRAC instructions to separate the
integral and fractional parts of a num-
ber. In the above example, indirect ad-
dressing using the first digit of the
address (i.e. 5) would locate the correct
register; then the 10 “virtual memories”
contained in this single register can be
accessed by multiplying the content
by a power of ten derived from the
second digit of the address (i.e. 8). Fin-
ally FRAC is used to lop off the parts
not required.

In a simpler but maybe more useful
data packing system, each register is con-
verted into two memories by storing
one number in the integral part and ano-
ther in the fractional part. In this case
the data is “unpacked” simply using
INT and FRAC.

I've used this system in a magazine
costing program to store a number of
constants greater than the number of
available registers. The unpacking routine
is written into the costing program and
unpacks the data as required during a
calculation.

A full suite of data packing sub-
routines may include memory arithmetic
as well as store and recall functions, but
care must be taken when adding to a
memory not to create an overflow
which corrupts the next location, (e.g.
adding 8 to memory 58 would give
0.000001500 which has produced a
spurious 1 in memory 57).

For statistics applications a routine
may be devised to automatically decant
all the data into the statistics registers
for analysis, while still preserving the
individual results. In this way a 20 mem-
ory calculator like the Casio could
record and analyse single digit scores
from up to 150 trials.

Another powerful way of using data
packing is to employ the 5-digit system
above to code scientific notation to 3
significant figures. For example 78592

STORE ROUTINE

would be interpreted as 7.85 x 1092,
the last two digits being interpreted as
an exponent.

Of course when performing calcula-
tions in a data packed mode, the input
and repall subroutines must be called in-
stead of using the calculators MR and
Q/Iin (RCL and STO) which are forbid-
en.

for inputanddisplay

In addition to increasing storage capa-
city, data packing can be useful for
inputting and displaying data.

It’s often desirable, in a program
requiring two inputs, that these inputs
be entered simultaneously. This has the
advantage that both data items can be
seen and verified before entering, and
also it prevents you losing your place
in an input sequence i.e.,, forgetting
whether or not you entered the last
item!

Data packing using the decimal point
as a separator Is a handy trick. For inst-
ance in the above example the data and
address could be packed and entered as
7.58. A portion of the input routine un-
packs this and interprets it as 7(data)
into 58(address). The ultimate example
of this type of input packing is the
“Codesplitter” program published in
this column last month.

Similarly it’s often convenient (in the
absence of a printer) when several out-
puts need to be displayed, to pack them
for simultaneous display. This allows
the results to be recorded with no fear
of losing your place — which is quite
likely in a long sequence with no
prompts. The methods of packing are
the same as for input; in addition the
exponent display can be used, at a
pinch, to hold two extra digits —e.g.
7.008300542 if care is taken to
choose a scientific notation format.
Otherwise the calculator may reformat
the display and garble the results.

The Casio 502, as many readers have
discovered has another possible packing
format in its DMS display. Three results
may be simultaneously displayed e.g.
97 23°41 so long as the second two are
below 60.

To conclude with an illustration,
here is a pair of store and recall routines
to create 40 five digit memories on the
Casio 502.

PO MinF FRAC M—F X 50 = Min-F FRAC M—F x=0 GOTOI G0TO02

LBL1
LBL2

IND MR-F INT IND M—F MRF IND M+-F AC GOTO03
IND MR-F FRAC IND M—F MRF -+ 5 10x = IND M+-F AC LBL3

Enter data (up to 5 digits) decimal point, then address (0 to 39) e.g. 78592.36 PO

RECALL ROUTINE

Pl -+ 2 = MinF FRAC x=0 GOTOI G0TO02

LBL1
LBL2

IND MRF INT GOTO03

IND MRF FRAC X 510x = LBL3
Enter address e.g. 36 P I, 78592 displayed.

And as a special bonus here is a pair of routines to encode and decode 3 digit
scientific notation, and store in 40 data packed memories.

ENCODE/STORE ROUTINE

P2 ENG RND3 LOG MinF INT M—F + ( MRF +4 ) 10* RND3

< 2 10* + MR-F = GSBPO
Enter data e.g. 78.598
36 EXE

DECODER/RECALL ROUTINE

P3 GSB Pl — 2 10x = MinF INT M- -F

Min-F HLT

P2. Encoded form displayed 78692. Enter address e.g.

2 10x X (MRF X 2 10x ) 10x =

Enter address e.g. 36 P2, 7.8693 displayed.
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COMPONENTS AND SYSTEMS FROMTRANSAM COMPUTERS

*CP/M TRITON IS IMPRESSIVE! CP/M AVAILABLE NOW FOR
*BASIC PRACTICAL COMPUTING REVIEW DEC. 79. TRITON
Di ratin system complete with text editor,
.PASCAL :rrHR\ETQN aslzZml(J)IZf, debgugg;,r. system upiilities and complete file
[ - =mmmmmmmmm————— » management. Makes Triton fully CP/M compatible and
1UULM able to run CP/M based software. Triton will support up to
four 5~ or 8" drives single or double density full CP/M
------ J \ software user group facilities available. SAE for details.
CP/M Disk + manuals (6) £75.00
noa ooo0\
\ 7 DISK DRIVES & POWER SUPPLIES
SA400 5i" drive £205.00
SAB800 8'7drive £380.00
T R I T O N L5.2 with 1,5k monitor 2.5k basic £294.00 Power one quality power supplies
L7.2 with 2k mon 8k extended basic £409.00 Gr240 Ix51PSU £3s.00
COMPUTER L8.2 4k ed/mon 20k res pascal £611.00 CP205 1 8 PSU £56.00
L9.2 CP/M disc based system P.A.O. CP2062 8" PSU £76.00
SYSTEM. 8k ram card kit (21141) £97.00
Designed for ease of construction and flexibility. 8k eprom cars (EXCL 8 x 2708) £31.00
Kits come complete agd all components and Motherboard expansion 8 slot £50.00 TCLPASCAL cem compatible
software are available separately. UK designed Trap-res assm/edit etc (8 X 2708) £80.00 A standard Pascal compiler available on a resident (20k)
3 d hard d PR . Eprom based configuration* or available to run under CP/M
and supported. Fully dOCHmenle aldwere an Transam BD80 bi-dir prlnter £595.00 on 8"d|sc plus documentation. CP/M version £ 20.00 “p.o.A.
software and a totally flexible approach to system TVM 10 video monitor 9" £79.00
building. Powerful and easy to use system 2708) ki £29'50 TCL Pascal Manual and Specification £6.50
monitors - a range of languages available. Eprom prog ( ) it -

Firmware is Eprom based and upgrading from SEND FOR OUR CATALOGUE FOR FULL

one level to the next is easy. DETAILS OF TRITON FEATURES! DIL PLUG SOCKETS & SWITCHES

W/WRAPSKTS 0ILSKTS DIL PLUGS DIL SWITCHES
8oL 020 8DIL 014 DL 060 4DIL 120
FULL RANGE OF MICRO SUPPORT CHIPS - IN STOCK 14DIL 035 14DIL 015 160IL 08 7D 175
SN74LSOON 22 SN7ALSSAN 21  SN74LSI38N 95 SN74LSI9SAN 35  SN74LS325N 255 SUPPORT RAMS igg:t g'gg 16DIL gi SCOTCHFLEX 8oL 180
SN74LSOIN 22 SN7ALSS5N 21  SN74LSI30N 95 SN7ALSI9N 120 SN7ALS326N 255 8212 220 2101 232 by oo ;gg'lt oo 14DIL 130 ;Zwi:; ‘é-gg
SN74LSO2N 26 SN74LS63N 150  SN74LS145N 120 SN7ALSIO7N 120 SN7ALS327N 255 8216 280 2102L.4 1.20 801 074 iy 030 16DIL 150 W -
SN74LSO3N 26  SN74LS73N 35 SN74LSI48N 175 SN74LS22IN 125 SN74LS352N 135 8224 280 2111 2.32 2001 095 iy 038 24DIL 280
SN7ALSOAN 26 SN7ALS7TAN 40 SN7ALSISIN 85 SN7ALS240N 220 SN74LS353N 150 3853 (F8) 1000 2112 246 - o ZERO INSERTION FORCE
SN74LSOSN 26  SN7ALSTSN 46 SN74LSI53N 60 SN7ALS24IN 190 SN74LS365N 65 8228 420 6810 4.00 48DIL -
SN7ALSOBN 20  SN7ALS7T6N 35 SN7ALSISAN 160 SN7ALS242N 130 SN7ALS366N 65  ST26A 175 8154 11.50
SN74LSON 22 SN7ALSTBN 35 SN7ALSISBN 125 SN7ALS243N 195 SN7ALS367TN 65 8728 190 21141450 550
SN7ALSION 18 SN7ALSS3AN 115 SN7ALSIS6N 125 SN7ALS244N 210 SN74LS368N 65 6522 875 2114L 250 7.60
SN7ALSIIN 26  SN74LSE5N 110 SN7LSISTN 60 SN7ALS245N 360 SN7ALS373N 175 8251 500 74C920  11.00 DOUBLE DENSITY
SN7ALSI2N 25 SN7ALSBSN 40 SN7ALSISBN 99 SN7ALS247N 125 SN74LS374N 170 8253 1100 740921  11.00
SN74LSI3N 55 SN7ALSSON 65 SN7ALSIGON 115 SN7ALS248N 195 SN7ALS375N 72 8255 500 74C929  11.00 S100 DISK CONTROLLER
SN74LSIAN 89 SN7ALSOIN 99 SN7LSIGIN 115 SN7ALS249N 130 SN7ALS37/N 175 8257  £11.00 4027 5.00 Suitable for Trit
SN7ALSISN 25 SN7ALSON 90 SN7ALSI62N 115 SN7ALS25IN 145 SN7ALS378N 132 8259 1250 4044 7.00 uitable Tor Triton
SN7ALS20N 20  SN7ALSU3BN 65 SN7ALSI63N 90 SN7ALS253N 125 SN7ALS379N 140 8155 1250 4045 700 DPS-1 etc
SN7ALS2IN 26 SN7ALS95AN 120  SN7ALSIGAN 150 SN7ALS257N 140 SN7ALS38IN 165 6402 500 4060 7.00 .
SN7ALS22N 26 SN7ALS9BN 175 SN7ALSIGSN 170 SN7ALS258N 95 SN7ALS386N 57  6821P 450 2107 7.80 Built and tested
SN7ALS26N 29  SN7ALSIO7TN 39 SN7ALSL66N 175 SN7ALS259N 145 SN7ALS390N 138  6850P 4.60  4116(58 for 8)8.00
SN7ALS27N 35  SN7ALSI09N 39  SN7ALSI6BN. 105 SN7ALS260N 39 SN7ALS393N 150  6852P 550 4118 2000 will drive
SN74LS28N 35  SN74LSII2N 39 SN7ALSIGON 135 SN7ALS26IN 350 SN74LS395N 130 AY.52376 1150 Z80P10  8.00
SN7ALS30N 25 SN7ALSLI3N 44 SN7ALSI7ON 250 SN7ALS266N 39 SN74LS396N 170 MCI4411 12.00 Zz80CTC 8.0 Shugart

SN74LS32N 27 SN74LS114N 44 SN74LS173N 220 SN74LS273N 135  SN741S398N 2..75 M57109 12.43  Z8OAP10 9.50
SN74LS33N 39 SN74LS122N 79  SN74LS174N 115 SN74LS279N 79 SN74LS399N 1.60 M57160 10.00  ZBOACTC 9.50 i " (7% i i
SN74LS37N 29 SN74LS123N 90  SN74LS175N 1.05 SN741S280N 175 SN74LS424N 4.50 M57161 10.00 EPROMS com p at I b I € 8 or 5 AJ - D rves si ng I eor

SN74LS3BN 29 SN7ALSI24N 150 SN74LSIBIN 2.75 SN74LS283N 130 SN7ALSA4SN 125 TMS6011 500 1702 5.00 i i
SN74LSAON 25 SN7ALSI25N 65 SN74LSI90N 175 SN74LS200N 130 SN74LS447N 125  B8ILSO5 180 5204 5.00 double sided. Uses the 1791 chip and
SN74LS42N 79 SN7ALSI26N 65 SN74LSIOIN 175 SN74LS293N 180 SN74LSA90N 135  81LS96 180 2708 8.00 i

SN74LS4TN 95  SN74LSI32N 75 SN7ALSI92N 145 SN74LS205AN220 SN74LS668N 95  81LSO7 180 2516 25.00 CPU independent crystal.

SN74LS48N 95  SN74LSI33N 39 SN74LSI93N 175 SN7ALS298N 220 SN74LS669N 95  81LS98 180 2532 50.00 + SAE. BOARD £195. + VAT
SN74LSA9N 14)9  SN74LSI36N 40 SN74LS194AN139 SN7ALS324N 130 SN7ALSG7ON 2.70 Manual 50p + S o 95.00

DPS.1 MAINFRAME-PASCAL SYSTEM MULTIWAY CONNECTORS

S100to IEEE spec ITHACA S100 BOARDS INSULATIONPIERCING 35170 460
: way plug 230  36/72 4.74
8k Static RAM board (450ns) £99.00
P M Baudionr 9 8k Static RAM board (250ns)  £11>.00 26 way plg 270 40180 5%
system. IEE-S100 bus system 280 cpu board (2MHz) £105.00 way plug - 43/86 y
using DPS1 main-frame. 780 cpu board (4MHz) £123.00 50 way plug 4.60  50/100 530
o ke ASSEMBLE/z  2708/27 16 EPROM board £57.00 20 wayskt 340 50 186 PITCH
ug%u/iécAllIZ 8" d Prototype board (bare board) £15.00 26 way ski 4.00 12 195
an on isc Video display board (64 x 16, 34wayskt m) 1020 1%
128U/L Ascu) £108.75 30 wayskt
Disc controller board £131.25 v 12124 2.00
K2 disc operating system £45.00 EDGE CONNPCB 15/30 2.20
ASSEMBLE/Z Macro Assm £37.50 GOLD 1" PITCH 18/36 2.30
PASCAL/Z compiler £205.00 22/44 22144 2.65
Send 50p for our PASCALIZ CPIM £235.00 25/50 28/56 330
atic - 28/56 36/72 3.90
ITHACA catalogue 2000 Sarae 50
DOUBLE DENSITY CP/M NOW AVAILABLE - CONTACT US FOR DETAILS 64way DINfemale ~ 4.50

fmmmmmmmt

\\flEI %LIS-E SOT(E-(JZKR a?o‘r;'pgh\g\/sli gng 't:{lbooks and CATALOG U 'C\IJE\IVQIYA?)O?)I (chEgAE

magazines, VERO products including S100 and Eurocard I A L L P R IC E S

and Wire Wrap equipment, Weller soldering equipment, 1980 VISIT OUR SHOWROOM SOON
Ribbon Cables, tools, tapes, diskettes, connectors and 1 Exclude VAT & P/P 9.30-5.30 Mon-Fri
OK Tool range. ™ VAT 15% P. & P. 40p on small orders. 1.30-2.30 closed lunch
Systems continuously on display in our showroom. . TFg{elgﬁ%ﬁre"Ce,'e“dsnplcea?seo:fé}s 9:30-5.00 Sat
A Thursday half day 1.30
] accepted subject to £5 min.
CRYSTALS aMHz 210 F8(3850)  9.50 RAPID MAIL ORDER SERVICE
100k 3.00 443M 100 8080A 633
200k 3.70 S5MHz 270 6809 74 00
1MHz 3.60 6MHz 270 780 8 00
1008k 350 TMHz 2.70 Z80A 15.00
1843k 300 7 168M 250 8085A 1795
2MHz 150 8MHz 270 6502 8.00
2457k 305 10MHz 270 SCMP11 10.00
3276k 2.70 10.7M 2.70 6802 1335

TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1  Tel: 01-402 8137 Telex: 444898
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Shortly after | prepared my copy for this
page last month, the Government an-
nounced its proposed expenditure of 9
million pounds on educational comput-
ing — and by the time that this copy
will appear in print, just about every
pundit in the land will have had his or
her say on the measures taken. There-
fore | don’t propose to add anything to
what has been said already on that par-
ticular topic.

| would, however, like to make a few
points about the future, and one or two
things need to be stated very loudly and
very clearly.

First, Computer Science will eventu-
ally become the minority use of com-
puters in school. By far the greater num-
ber of computers will be used for the
computer-aided learning of all sorts of
subjects — from junior schools to uni-
versities. The time will come —in the
not far-distant future —when the num-
ber of schools without a computer will
be numbered on the fingers of one hand.
More, the number of classrooms with-
out a computer will be very few; ana-
chronisms rather than the norm. We
may even see the time when there will
be a computer for every pupil —simple
ones for junior use and ranging up to
really powerful machines for every uni-
versity student!

Of course, I’'m not going to be so stu-
pid as to put a date on this .. .there are
too many intangibles. Nevertheless, bar-
ring some great catastrophe, the outcome
is inevitable.

Assuming that | am even partly right,
the attitude of central government and
the LEA’s —right down to advisor level
—is appallingly lackadaisical. Ignorance
and misinformation abound everywhere
among those whose duty it is to guide
the education service.

Every week | am approached by tea-
chers seeking guidance —and | am not
an LEA advisor. They sense the value of
the computer as a teaching aid and dim-
ly perceive some of the truth of what |
have stated above —but there is no-one
they can turn to for help and advice.
Not to their LEA, which in all probabi-
lity will have not even considered a CAL
policy, let alone formulated one;
and not to their maths advisor, because
he (where he knows anything at all about
computing) will consider it merely a
tool for maths teaching.

So, anybody at “the chalkface” who
wishes to introduce computer-aided
learning into his or her school isout on
a limb. They’ll be immediately faced
with dozens of competing claims from
manufacturers as to the best machine
for their purpose and pocket. Sorting
that lot out can take anybody months —
and even then individual preferences
will cloud the picture.

The result of all this is that hundreds
of machines are going into schools, and
almost as many different makes. With a
half-decent sort of central policy, an
LEA would bulk-buy one or two stan-
dard machines and effect an enormous
capital saving.

There would be other savings too.
When the machine breaks down —and it
will, sooner or later —the teacher must

Compiled and written by
Derrick Daines

either find someone to repair it for him
or learn how to do so himself. Both
courses can be either hideously expensive
in cash and time, or at worst downright
impossible. An LEA on its toes would
provide a permanent employee who —
given standardisation — would rapidly
become expert in diagnosis and repair.
He could even have a few standby PC
boards for replacements and any school
suffering a breakdown could be on-line
again in a couple of hours.

Consider, too, the software. Up and
down this dear muddlesome land we
have dozens of teachers all busy, busy,
busy, writing the same programs; an
activity that will continue for decades.
Need I state the obvious? This is a shock-
ing waste of time and effort, yet nobody
is doing anything to alleviate the situ-
ation. And It will get worse! If a teacher
borrows a copy of a teaching program,
it won’t run on his machine, because
it’s a different make! If after much
scribble, he gets it to run and improves
it, he cannot pass it back to his friend
without yet more scribble. Result —a
severe brake on what should be and
could be a happy journey towards the
distillation of the very best teaching
methods available in the country.

Back to the LEAs. If only they were
to standardise, then all teachers in their
area would be able to interchange ideas
and programs freely.

OK .. .end of lecture. I’ll get off my
soap box! Sorry to go on like that, but
| feel rather strongly about it. And if
any of you out there have got views that
you want to air, then let’s be hearing
from you. | don’t care who you are —
teacher, pupil, student or just plain in-
terested —drop me a line. How do you

YCW programs —See page 124

see the role of the computer in the class-
room of the future, and what should we
be doing about it?

Programs

What can | say? I’'m enormously im-
pressed by the flow of programs that
has reached me, via the editor, in res-
ponse to John Coll’s recent plea.

It’s not only the number of programs
that impresses me, but also their variety.
Games predominate, but don’t knock
them —they stimulate interest and those
youngsters who write them are exercis-
ing real skills that will stand them in
good stead.

Perhaps what impresses me most is
the enormous enthusiasm for computing
that | sense among young people every-
where. This is truly great, but what a
sad contrast to the attitude displayed by
the LEAs! (Steady, I've ploughed that
field already!)

Programs
Received

HORSE RACE —by Richard Sheldon
(13) (address unknown —please call

us.)

STARTREK, PONTOON, ROULETTE,
HANGMAN — by David Hartnell
(16) of Birmingham

DICE THROWER -
(15) of Birmingham

DIGITAL FREQUENCY MEASURER
—by J.W. Roston (14) of London

MISSILE —by Mike Wilson of Selborne

NUMBER GUESS - by Paul Whitmarsh
(14) of Sidcup

MAZE - by Alan Heal (15) of Kenil-
worth

ONE-ARMED BANDIT -
Kingshem (17) of Oslo

QUESTION TIME - by R.A. Develyn
(16) of Horsham

MSI  BASIC SUBROUTINES - by
Robert Coombes (14) of London

PICTURE DRAWER - by Colin Hughes
(12) of Luton

FOOTBALL, TENNIS, GOAL, SQUASH
—by Paul Williams (14) of Horsham

NEW PET COMMANDS - by David
Simons (14) of Welwyn Garden City
We’ve also had some interesting letters

from B.M. Graham (16) of Chigwell and

O. Garland (14) of London, both of

whom raise points that | would like to

discuss more fully at a later date.

Thanks a lot to all of you. If you
keep on like this, I’ll be able to force
the editor to double the space that he
allows us each month. (Tomorrow the
world!)

Competition

Finally for this month, just a reminder
about our competition. We’re looking
for drawings of a design suitable to head
this page —also to be made up into a
supply of metal badges; I’'ll be giving
book tokens for the best. Don’t hang
around too long — | want to close the
competition quite soon.

PS —1 still haven’t received any pro-
grams from girls!

by Tony Hailes

by Torstein
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PUPIL POWER ATSANDBACH

At atime when Government spending on education is being reduced, it may seem strange to suggest new
ways of setting up schools computer systems. On the other hand, scarcity of resources must prompt schools
to make efficient use of capitation, and in this article S. J. Hemmings describes a very cost effective

Firstly, what is required? A typical 4th
or 5th year computer studies class will
consist of about 25 pupils studying the
subject to CSE or O level. Assuming
that the class is of average ability and
that all their teaching is to be done with-
in the school (some schools use local
authority or college facilities) then the
following requirements must be met:

1 A minimum of six teletype (or simi-
lar) terminals allowing “hands-on” pro-
gramming experience in BASIC.

2 A means of storing large amounts
of data (be it programs or raw data) for
future use.

3 A means of producing a printed
copy of work done and program results.

4 On amore technical level, the ability
to program the machine in both a high
level language (like BASIC) and a low
level language (like the 8080 assembly
code.)

Of these, the ability to produce hard
copy is the most important. All exami-
nation boards require printed proof of a
pupil’s ability to program. Point 2 re-
quires either cassette or disc storage and
anyone who has used both will recognise
the superiority of disc. Point 4 might be
expanded to require the provision of
other high level languages (especially
PASCAL) if the subject is to be taught
to any real depth.

It should be clear that the provision
of a single microcomputer goes only a
very little way towards providing what’s
required. As a demonstration tool it
might be excellent, but 25 children
cannot be taught solely by example —
and if one child is using the machine,
what do you do with the other 24?

Sandbach High School in Cheshire
was fortunate in making contact with
Real Time Computer Systems of Crewe
at a time when the school was looking
around for its computer. RTCS designed
a low-cost, very flexible system based
on radically new lines. Before describ-
ing the RTCS equipment fully it might
be useful to see why the school decided
against existing well-tried equipment.

Faced with limited money in April
1979, we were confronted with a ple-
thora of existing equipment and one
overriding requirement — whatever we
bought had to be capable of expansion.
The first thought, of course, was PET
or the TRS 80 but both were rejected
very quickly for what seemed to be ob-
vious reasons: in PET’s case there was
no hard copy, no low level language
worth talking about and, at that time, a
diabolical keyboard — in terms of ex-
panding we would have needed a printer
and perhaps a new PET every year —
rather too much like wishful thinking.
The TRS80 was rejected for similar rea-
sons. Level 1 BASIC is laughable, while
Level 2 still leaves a lot to be desired.
The whole machine is a jumble of wires
and unlikely to stand up to a lot of
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schools computing system.

moving about within the school. Neither
device has a standard floppy disc and,
most important, nor can they produce
hard copy from the basic configuration.

The other possibility was something
like the Altair System 1300 —which is
a micro based system driving two flop-
pies and capable of running four ter-
minals simultaneously. Excellent though
this might be, it was too expensive and
unable to expand up to the ideal of six
terminals.

When RTCS were approached they
reacted enthusiastically, helped by the
fact that their Managing Director, Dave
Yardy, is a parent of one of the pupils.
They suggested a couple of ideas:

First, a series of stand alone disc
based micros to interface with teletypes
(of which there are lots secondhand),
large enough to handle things other than
BASIC. Second, and this was the new
development, the system shown below.

Here, a largish parent micro, driving
two floppy discs and perhaps a printer,
has access to a number of high level
languages and other facilities on the
discs. This micro is used to feed a series
of daughter micros at the beginning of
the day. The daughters are simple pro-
cessors with lots of RAM, and 1/O ports
and very little ROM. At power-up the
teacher decides which language the class
is to use and dumps the interpreter/
compiler/operating system into the rele-
vant daughter processors one at a time.
In this way each daughter can be filled
with the same or different languages for
use by the pupils. After filling, each
terminal is effectively a stand-alone
micro. If programs need to be saved or
data files accessed (a relatively infre-
quent requirement at this level) then the
daughter must contact the parent micro
for data transfer. The beauty of this
system is that there is no limit to the
number of daughter systems which can

be handled and the software needed to
be resident within the parent micro is
relatively simple (after all, this is not a
multi-access system).

We are well pleased with the idea —
it offers enormous scope for expansion
and we have made a start by purchasing
the parent system. A very powerful
micro in its own right, it’s at present
being used to drive a single terminal. It’s
8080 based with 48K of RAM (max.
64K) and twin floppies. As time passes
and more money becomes available we
hope to purchase further (relatively
cheap) daughter processors. Already the
system is functioning to teach up to A
Level and is used extensively for Data
Processing within the school. It can
handle Microsoft BASIC, has a CP/M
operating system and an 8080 assembl-
er. In the future Cobol, Fortran, Pilot
and a version of Pascal are feasible.

Of course there’ll be drawbacks, but

we’re very lucky in that RTCS is a local
firm with an interest in the school and
as a result maintenance is not a prob-
lem. Teletypes don’t grow on trees and
they have to be purchased for each
daughter micro (this is still cheaper than
a single PET, even with the micro
thrown in). The thing of our future is
sure to be the VDU; it’s smaller, more
robust and quieter but bang goes the
hard copy. If VDUs were used with the
RTCS system it might seem to be get-
ting rather like a room full of PETs or
TRS 80s, except that they would cost
a lot less and printing would be easier
via the parent micro.

The real problem is that Government
the LEAs, are not yet prepared to give
schools computing the money needed.
In the meantime the RTCS system
offers a cheap, flexible, expandable
system for use with a full class of chil-
dren; and last but not least, it’s all
British!



1 Machine
1 (Price from)

ABC 80
(£790)

Attache
(£7,000)

Billings BC-12FD
(£4,295)

Canon BX-1
(£3,850)

CBS Mk 2&3
(£5900;£8648)

Ch Ilenger IP & C2
(1P, £2

Main Distributor/s
(No. of Dealers)

CCS Microsales: 01-

444 7739 (TBA)

ACT:
(50)

Alpha Micro (UK) Ltd
01-250 1616 (TBA)

Logitek: 02572 66803
(TBA)

Microsense: 0442

41191 (190)

Butel-Comco Ltd:
0703 39890 (TBA)

Acorn
31277

: 0223
2 (N/A)

R.H.Thorpe Ltd: 0276
29492. R.J.Spiers Ltd:
0603 416573 (TBA)

Mitech: 048Q2 23131

(TBA)

Canon Business

Machines (UK) Ltd:

01-680 7700

Compelec: 01-636 1392
(N/A)

CTS: 0706 79332:

8; C2, £404) MBM:01-980 3993.

Challen
(£2,334

er C3

Comma V03
(£4,200)

Compucolor Il
(£998)

Compucorp 625
(£6,000)

Comp Workshop
System 1
(£1,600)

Cromemco System 2, Comart: 04820

System Z2H,
System 3
(£1,995/£4,998/
£3,293)

DAI
(£998 48K)

Diablo 3000
(£9450)

Dlgltal Microsystems

DSC-2
£3 525)

Equinox 200
(£7,500)

List of Abbreviations

A Assembler
B BASIC

C Cassette

E Extensive

Mutek: 0225 743289.
Millbank Computing:
01-549 7262. “Micro-

computers: 0606

853390. Byte Shop: 01-

518 1414
As above

Comma: 0277
811131:(N/A)

Abacus: 01-580 8841:
(6)

Compucor)p 01-952

7860:(17

Comp Workshop

01-491 7507 (N/A)

Datron: 074
Microcentre: 0
2022 (20)

Data Applications (UK)::

0285 2588 (TBA)

Business Computers

Ltd: 01-207 3344
(TBA)

Modata: 0892 41555
(10)

Comp Ancillaries:
07843 6455 (12)

Dynabyte UK/Europe
Ltd: 0723 65559 (6)

Equinox: 01-739 2387

(N7A)

F/D
G/C
H

;—I/D

021 455 8686

215005;
585490;
31 225

INSTORE

Britain’s most up-to-date and comprehensive guide to the selection of microcomputer
equipment, compiled for PCW by Richard Olney ofHeuristic Consultants.

Hardware Software Miscellaneous |
(Documentation) 1

16-40K RAM: Z80A: C: 127, DOS: BASIC: Graphics loudspeaker with 128

16x40 b&w VDU: 4680 bus: effects: Viewdata compatible: (S)

IEEE 488: RS232 port: option —

dual 5v4” F/D (160K, own DOS),

48K RAM: 6502: dual 5v4” F/D MDOS: BASIC FuIIY IBM comﬁatlble K/B: high

<~800K): 127, 30x64 VDU: 1S/P: PL/M: Forth: Flfth resolution graphics: available with
CeS|I Pilot dual 8” F/D (2.4MB), £4950: (E)

64K-16M RAM: 16 bit: dual 8~ multi-user O/S: BASIC: Expands to 1200 MB, 32 terminal

F/D (2.4MB): 6 S/P: modular M/A: Pascal: U system: (E)

64K RAM: Z80 IK ROM: dual CP/M: BASIC: Fortran: (S&H)

8” F/D (1MB): 2 RS232: 1 P/P Cobol: Pascal: M/A

16-48K RAM: 650Z: 81/0 slots: O/S: BASIC: Pascal: 280x192 high res graphics:

ggalgn —single 5Vi” F/D (116K)  games: integer BASIC in 6K ROM (S)

64K RAM: 8085A: dual 5v4”
F/D (644K): 127,

150 cps printer:

25x80 VDU:
RS232C port:
options —dual 8” F/D (2MB)

2-11K RAM: 6502: Full

keyboard: C int:

1/0O lines: 1 P/P

48K RAM: 8080: dual 8” F/D
16x64 b&w VDU:

(616K): 97,
180 cps printer

64K RAM: ZB80A: dual 5” F/D

T.V.

int: 20

AMOS: T/E: BASIC:
Cobol: Fortran: Pascal:
APL: M/A

Extended ASCII K/B with nume-
ric pad: graphics: many ull){)
mt)egral conflguratlons possible:
S

BASIC in 8K ROM: A: High resolution graphics on blgger
Cass OS model: colour monitor O/P
loudspeaker (B)

ExXBASIC: Fortran (S)

DOS:I BASIC: Fortran: 8” F/D (2MB) to replace 57,

(640K): 127, 24x80 b&w VDU Cobol: A £6,000: additional dual 8” F/D,
£2,750 (S)
RAM: 6800: Sin Ie 5v4” DOS: ExBASIC: A: Also supplied with mtegral ther
F/D (65K): 127, 25x80 VDU: mal prlnter instead of VDU
5xV24 ports: optlons —single (S&H)
5Vi” F/D (65K), £1,500

64K RAM: Z80: dual 8” F/D
24x80 VDU; 132
col, 30 cps printer: 2 S/P: 1 P/P

(IMB): 127,

4-32K RAM: 6502: Cint:

RS232

CP/M: BASIC Mk. 2 with 2MB F/D, £5,900.
Can u Ié)grade to Mk.3' — £8,150
11MB H/D and 4 more S/Ps)

esk mounted: U5p to 44MB
H/D possible, £4,529 extra: multi
user system with 208K RAM,
£10,648: (S&H)

0/S: BASIC: A: D/A conv: col capability: 8K

port: ExBASIC mlcrosoft BASIC in ROM:
tion —dual 5v4” F/D (160K),
E 50: for C2, dual 8” F/D
1.15MB) and 20MB H/D: runs
SI business software on 8” F/D.
32-56K RAM: 6502, 6800, 0S65U: BASIC: CP/M: Also C3B & C3P H/D modules:
2281(23 d/ual 8” F/D (1.15MB): Fortran: Cobol 74MB for about £10,000: (S&H)
32K RAM: LSI 11: dual 8” F/D RT11 O/S (£750): Many configurations possible:
(512K):4 serial DLU11S ports: BASIC: Cobol: Fortran (H)
modular
8-32K RAM: 8080: 137, 32x64 ExBASIC (ROM): A 16K module, £1,078: 34K,
8-colour VDU: single 5Vi” F/D £1,209: maintenance and pro-
(51K): RS232 port gramming manual available: (I)
60K RAM Z80: dual 5Vi” F/D A: BASIC: U Also 655 model with 320K F/D
S700K) 7, 16x80 b&w VDU: pabllltg/ and 127, 20x80 VDU
0 cps pri inter: 1 RS232 port —
32K RAM dual 5v4” F/D A: BASIC: Fortran: This is an example configuration
(170K):9 » "16x64 b&W VDU: Flex: Pascal: Pilot from a fully compatible modular
modular range: (E)
64K RAM Z80: dual 5Vi” F/D CDOS: BASIC: Cobol: All systems expandable to multi-
(346K) S s 2 and Z dual 8~ Fortran; Multi-user user (2—7 users), £3,455
F/D (1.24MB) Sys. 3: sip: PIP BASIC: A: £6,400: 11 and 22MB options:

12-48K RAM: 8080: C int:

24x60 VDU int:

RS232 port:

Over 20 industrial ints:

2 Cints

32K RAM: 8085: dual 8” F/D
1.2MB):12”, 24 x 80 b&w VDU:

5cps printer

64K RAM: Z80: dual 8” F/D

(1.14MB): 4 RS232 ports:

port

64K RAM: 8085: dual 5v4 F/D
green VDU:

1MB): 97,

32-64K RAM: Z80: S100 bus:
1 P/P

2 RS232 ports:

64-256K RAM: Z80: 10MB H/D:

18/P: 1P/P

Flo disc
Gra%wcs card
Hardware
Hard disc
Introductory

Int Interface

16x64
32 col 165 cps printer:

N/

also dual 8” F/D (996K) on Sys.
2 and 3:

BASIC (ROM): U Up to 255x335 resolution graphi-
ROM) cs: 3 notes and noise generator;
PAL output to TV :games paddle

DOS: DACL: A: U: Selection of business packages sup-

plied in price: (S)

CP/M BASIC-E:
CBASIC: Cobol:
Fortran: Pascal

14 or 28 MB H/D available or addi-

EIA tional F/D units: (H)

0/S: DBASIC Takes up to 5 work stations:

fully
integrated system: options —

p
P additional dual 5Vi” F/D (1MB)
and 12 MB H/D: (S)
CP/M: BASIC: Cobol:  Expands to multi-user system:
Pascal option —dual 8” F/D glMB),
2 000: also DBB/Z with dual

i” F/D (400K), £3,00

0
Multi-user MVT/FAMOS available
in place of CP/M: (S/H)

CP/M: CBASIC:
cobol: Fortran:

Macro assembler

S/P  Serial port
Not available

T/E Text editor

Numeric pad TBA To be announced
Operating system U Utility

Parallel port

Software

Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.
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Euroc
(£7,995)

Executive Minicom-
puter

Exidy Sorcerer
(£650)

HP 85
(£2,240)

IMS 5000
(£1,935)

MS 8
£3,51
IMSALI
(£3,900)

000
5) .
VDP42

IMSA| VDP 80
(£6,200)

TT
£

2020
867)

LSl M-One
(£5995)

LS
Model 5 (£9900)

Megamicro
(£6.080)

Microstar 45
Plus (£4800)

MSI 6800
(£1,203)

MSI 6800 System 1
(£2,175)

MSI 6800 System 2
(£7,500)

MSI System 7
(£5,200)

Nanocomputer
(£420)

North Star Horizon
(48K, £4,650)

Oxford Mini-
computer

Panasonic JD740U;
JD840U (£4550,
£5500)

Pascal Microengine
(£2,080)

Periflex 630/48;
1024/64(£2500;
£3300)

PET 8K,16K & 32K
(E550, £675 & £795)

Powerhouse 2
(£1,175)

Rair Black Box
(£2,300)

Research Machines
8

3 -
(£1,048)
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Eurocalc Ltd: 01-405
3113 (TBA)

64K RAM: 8080A: dual 8” F/D
1MB): 157, 25x80 b&w VDU:
32 col 140cps printer

CP/M: CBASIC: A: U:

A year’s maintenance and station-
ery supply inc: (S)

Binatone 01-903 5211

ve a roducts

5758 798287 57
Hewlett Packard Ltd
0734 784774 (16)

Equinox: 01-739 2387
(20)

As above

Computermarket: 0603
615089 (TBA)

As above

ITT: 0268 3040 (15)

LSI Comaputers:
04862 23411

As above

Logabax Ltd: 01 965
0061 (13)

thronic(s: 0252

726814(5

Microsense; 0442
41191 (30)

Strumech: 05433 4321
(5)

As above
As above
As above

Midwich: Waltham
Cross 29310 (TBA)

Comart: 0480 215005;
Comma: 0277 811131,
Equinox: 01-739 2387
(20)

Binatone 01-903 5211

Teletronix: 01-262
3121 (10)

Pronto: 01-599 3041
(TBA)

Sintrom:0734 85464
(5)

3

3
[S=1
o
—=
@
o
=
w
©
©

Rair: 01-836 4663
(N/A)

Research Machines:
0865 49791 (N/A)

Airamco: 0294 57755
(11)

See Video Genie

8-32K RAM: Z80: RS232: 1P/
S100 connector: 30 x 64 V uJ/o

\'U

16-32K RAM: C.P.U.: 5”7 16x32
b&w VDU: C (200K): 64 cps
printer: RS232 port: 4 P/P

32-64K RAM: Z80: dual 54"
F/D (320K)

64-256K RAM: Z80: dual 8”
F/D (IMB)

32-64K RAM: 8085:
F/D (400KJ:97, 24
VDU: 1S/P: 1P/P

32-64K RAM: 8085: dual 8~
F/D (1.2MB): 127, 24x80
b&w VDU: 1 S/P:'1 PIP

16-48K RAM: 6502

8K RAM: 8080: dual 8” F/D
(1.2MB): 12”7, 24 x 80 b&w
VDU

16K RAM: 8080: dual 8” F/D
2.4MB): 2x12”,24x80 VDU’s:
20cps bidirectional printer

32K RAM: 780: dual 5v4” F/D
180K):12” 25x80 b&w VDU:
OOcps printer

256K: 8080A:dual 8” F/D
1MB): 127, 20x80 b&w VDU:
20cps printer: 2 S/P: 2 P/IP

64K RAM: 8085: dual 8” F/D
(1.2MB): 3 S/P: RS232 port

16K RAM: 6800: C: 97,
16x64 b&w VDU: 1 S/P'

32K RAM: 6800: dual 5~ F/D
(160K):9" 16x24 b&w VDU: 1
32 port

RS2

56K RAM: 6800: sin

512 ): 10MB H/D
7, 16x64 b&w VDU

56K RAM: 6800: dual 5v4” F/D

K):97,16x24 VDU: 1 P/P

A

it

le 8” F/ID
S232 port:

M: 2K ROM: Z80: Cint:
LED: K/B: RS232 port:

0
R
1
3
56K
3
VDU:
P/P

RAM: Z80A: dual 5M”
60K): 157, 24x80 b&w
150 cps printer: 2

(64
4K
8 di
4p
24-
F/
1

See Video Genie

56K RAM: 8085A: 2-
dual 5v4” F/D (570K)
dual 8” F/D (2MB) JD
127,24 x 80 b&g VDU: 3xRSZ32
ports.
64K RAM: MCP 1600: 2 RS232
ports: 2P/P: options — dual 5V4” *
F/D (1MB), £1550: dual 8” F/D
(2MB), £1950
48K RAM, 630/48: 64K RAM;
1024/64: 280: dual 514” F/D
630K), 630/48: dual 8” F/D
1MB), 1024/64: 2xRS232 ports:
P/P: Options — dual 5v4” F/D

E630K) £859; dual 8, F/D (1MB)
1025

8-32K RAM: 6502: C: 9~
25x40 VDU: IEEE488 port

32-64K RAM: Z80A: 57, 27x96
b&w VDU: 1 P/P: RS232 port

32-64K RAM: 8085: dual 514”.
F/D (160K): 2 RS232 ports

16-56K RAM: Z80A: C: RS232
port:

64K RAM Z80: dual 8” F/D
(lMB 12”,24x80 VDU: S100
bus: RS232 port: N/P: 1 P/P

0O/S: ExBASIC (ROM):
Editor: A: CP/M: Algol:
Fortran
BASIC:

CP/M: CBASIC:
Cobol: Fortran:

CP/M: CBASIC: Cobol:
Fortran: MicroCOBOL

IMDOS (CP/M comp):
A: ExBASIC: U:
CBASIC: Cobol:
Fortran

IMDOS: A: ExBASIC:
U: CBASIC: Cobol:
Fortran

Monitor: A: ExBASIC:
Dis A:

FMOS: A
FMOS: A
DOS: BASIC: A
CP/M: U

STARDOS: CP/M:
BASIC: Cobol: Fortran

BASIC: Mini A: U

DOS: BASIC: U:
A: Fortran

DOS: BASIC: Multi-
user BASIC: A

DOS: BASIC: A

Machine language:
BASIC: A: T/E:

DOS: BASIC: CP/M
Cobol: Fortran: Pascal

CP/M: BASIC:
Microcobol

BASIC: Pascal

CP/M: BASIC: Fortran:
Cobol: A

O/S: BASIC: A: Forth
Pilot:

FDOS:BOS: BASIC:
ExBASIC:
(14K EPROM), £260
CP/M: BASIC: Cobol:
Fortran: M/A

Tiny BASIC:
%raphlcs A: ExBASIC:
BASIC: Cobol: For-

tran: Algol: CP/M: U

CP/M: A: ExBASIC:
Cobol: Fortran

High res graphlcs capablllty 16K
version, £760: 32K £ K,
£960: optlon ‘—dual 5V4” F/D
(630K), £1,200: User program-
mable character set: ISJ

Full dot matrix graphics: N/P:
compact portable unit: (S)

3 drives option: (S&H)

Multi-user MVT/FAMOS available
in place of CP/M: (S&H)

Supports 8 additional F/D drives:
also available, VDP 44 with F/D

(780K), £4,400: (H)

(H)

360x192 high res raphlcs Ex-
BASIC in 6K RO ptions —

single 5v4” F/D (116K) £425;
16K RAM, £110; RS232 port,
£96: 32K system, £931: 48K sys-
tem, £995: (B)

A choice of standard business pack-
age included in price:

One of the VDU s is for inquiry
only: (S)

Other printers available: (S)
(H&B)

(E)

Up to 8 serial or parallel ints

possible: (S&H

As above: option —dual 8” F/D
(624K), £1,640: (S&H)

Rack mounted: |ons —dual
8” FID (624K), 1,640; 10MB
H/D, £4,250: (S& )

Choice of FDOS, SDOS or Flex:
also option — 10MB H/D (H&S)

Designed for hardware educa-
tion: expandable to 64K RAM
system,with F/D: (E)

(E)

Also available —JD700U with
140K disc capacity, £4175;
JD800U with 1» MB disc, £4750

1 (S)

CPU has user written word set:

1 (s)

One day installation training on site
included in price (S&H)

BASIC in 8K ROM: op
dual 5v4” F/D (353 )
same, but 6800 ), £995 plus
with the 2001-8, £30 for the disc
operating ROM: (1)

Graphics card available, £190:
option —dual 514~ FID (700K):
m

tions —
£795;

16K RAM expansion, £250; dual
5v4” F/D (520K)‘£1,000: (H)

Designed for education: high res
gr%p ics bein'_g developed: optlons
—dual 54" F/D (168K), £895
and dual 8” F/D (51M8é £1,695:
56K version, £1,654:

Facility for 8K PROM: (E)



1 Machine
1 (Price from)

S.E.E.D. System
One

(£2,175)

Semel 1
(£2,900)

Sharp MZ-80K
(£520)

Sinclair ZX80
(£100)

Sirocco
(£3,900)

Smoke Signal
Chieftain 1
(£3,050)

Solitaire WP &
BS200
(£6,750&£7,950)

Solitaire/HBS100
(£9,500)

Sord M100 ACE
(£2,650)

Sord M223
(£3,500)

SPC/1
(£3755)

Superbrain
(£1,995)

Tandberg EC10
(£5,000)

Tandy TRS 80
Level 1

Tandy TRS 80
Level Il
(£515)

(£3,0

T199/4
(£7 50)

Triton L8.2
(E611)

Vector Graphics MZ

(£2,595)

Video Genie
EG 3003
(£378)

List of Abbreviations

A Assembler
B BASIC

C Cassette

E Extensive

Terodec) DPS 64/1-4

Main Distributor/s
(No. of Dealers)

Strumech: 05433
4321 (4)

Strutt Electrical: 0822

5439 (N/A)

Sharp Electronics (U
Ltd: 061 205 7321 (

Elvingate Com ute)rs

069 245189 (

Windrush Micro Designs
069 245189 (TBA)

Solitaire KF;G: 01-995

3573 (TBA

As above

Midas Computer
Services Ltd: 0903
814523

As above

Digital Data: 01-7 27

6668 (TBA)

Icarus: 0632 29593
(TBA)

Nascom: 02405
75155 (20)

Tandberg: 0532
35111: ?N/

Tandy: 021 556
61017(200)

As above

As above

Technalogics: 051
724 2695 (TBA)

Abacus: 01-580 8811
(5)

As above

Terodec (Micro-systems) ?4K RAM: Zg :

Ltd: 0344 51160
(TBA)

Tl: 0234 67466
(TBA)

Transam: 01-402
8137 (N/A)

Almarc: 0602 625035:

Sintrom Microsho

0734 85464: MettPotech

0895 57780: (5)
Lowe Electronics:

0629 2817: Binatone:
01-903 5211 (N/A)

F/D
G/C

H
II-IID
Int

Hardware Software

32-56K RAM: 6800: dual 5v4” DOS; BASIC: U:

F/D (160K): 97, 16x24 b&w Fortran: Cobol M/A
VDU: RS232 port

16-64K RAM: Z80: single 8” F/D BASIC: Cobol: Fortran
(250K): 127, 24x80 b&w VDU:

RS232 port

6-34K RAM: Z80: C: 107, 24x40 BASIC: A:

b&w VDU

1-16K RAM: 780-1: Cint: T.V. 4K BASIC in ROM
int: full K/B: 44 pin expansion

port

CP/M: CBASIC:
Cobol: MBASIC:
Fortran

64K RAM: 780: dual 5v4” F/D
Q4OK): 127, 24x80 VDU:
S232 port

32-64K RAM: 6800: dual 5v4”
F/D (160K): 12”7, 24x80 VDU: RBASIC: A: Fortran:
112 cps printer: RS232C port U

64K RAM: 8085: 14” VDU (with DOS: BASIC (optional
own CPU? 45 cps printer: CPU on the “WP”)
port: dual 514” F/D (700K) with

“WP”, and dual 8” F/D (960K)

with “BS200”

64K RAM: 8085: 1OMB H/D 14” DOS: BASIC
VDU (with own CPU): cps
printer: CPU port

48K RAM: Z80: single 5»4” 0/S: BASIC
F/D (143K): 12" 24x64 col VDU

RS232 port

64K RAM: Z80: single 5v4” 0O/S: BASIC
F/D (350K): 12", 24x80 b&w

VDU: S100 bus: RS232 port

64-1024K RAM: 8085A-2: dual Mikados: COMOL:
5Vi” F/D (180K): 24x80 b&blue Pascal: A
VDU: 2xRS232 ports: options —

single 8” F/D (IMB) £1090; 20 MB

H/D £7650.

: 2xZ280: dual 5v4” CP/M: A: BASIC:

(2]

S

OX

py)
U)N)> ~oon

Z

F/ (3 1127, 25x80 b&w Cobol: Fortran: APL
VDU: bus: RS232: Pascal

TRS80 port

16-48K RAM: Z80A: single 54” CP/M: 8K BASIC

F /D (280K) 80 cps printer: TV:
int: RS232 port: option —single
5Vi” F/D (280K) £240

50K RAM: 8080A; single 8~

ExBASIC (24K
F/D (250K): 12", 25x80 b&w

Multi-user BAS?C A:

VDU: RS232 port U: Cobol
4-16K RAM: Z80: C: 127, BASIC: A:
16x64 b&w VDU

4-48K RAM: Z80: C: 127, BASIC: M/A:
16x64 b&w VDU: RS232 int: Fortran

1 P/P

32-64K RAM: Z80A single 8~ DOS: BASIC

F/D (50/0K) 127, 24x80 VDU:

2S/P

16-56K RAM: 6800: 8K PROM: BASIC: T.DOS:
RS232 port: Cint Prestel: Monitor:
32-60K RAM: 8080/8085: dual CP/M: BASIC: Cobol:

5Vi” F/D (SZOK) 9”7, 24x80 Fortran: Pascal: Algol
green VDU: 3 S/P: 3 P/P
32-60K RAM: 8080/8085: dual CP/M: BASIC: Cobol:
8” F/D (1MB): 157, 24x80 green Fortran: Pascal: Algol
VDU: 3 S/P: 3 P/P

dual 8” F/D CP/M. BASIC: Cobol:

CBASIC: Fortran:

2S/P: 3 PIP Algol: Pascal

16K RAM: 26K ROM: 9900:
24x32 b&w VDU: 2 Cint:
RS232 port

32K RAM: 8080: Cint 16x64 VDU OS: A: Paé(/:al M/C:

0S: BASIC

int: 1 S/P: 1 P/P BASIC: C

56K RAM: Z80: dual 5Vi” F/D
(630K):3'S/P: 2 PIP

DOS: BASIC: A:
CP/M2: Algol:
CBASIC: Cobol:
Fortran: Pascal

16K RAM: Z80: 500 bps C: BASIC: M/A: Fortran

32x64 TV int: extra Cint: 1 P/P

Floppy disc M/A Macro assembler
Graphics card N/A Not available
Hardware N/P Numeric pad
Hard disc O/S Operating system
Introductory P/P Parallel port
Interface S Software

DOS: BASIC: DBASIC:

Miscellaneous
(Documentation)

Up to 8 1/O ports: max of 4 F/D
drives: option —dual 8” F/D
(624K): (E)

Supports up to 8 drives option —
single 8” F/D (250K), £500: (1)

Graphics: louds
in 14K RAM: 3
£740:(B)

CPU is NEC 3.25 MHz version of
ZB80A: available as kit, £80: mains
adaptor £9;(S)

Direct memory addressm

memory mapped VDU: Tee
standmg keyboagr;d) option —

peaker: BASIC
4K machine,

10MB H/D

Also Chieftain 3 with dual 8” F/D
(1MB), £3,950 (E)

All Solitaire systems are compat
ible: graphics on 11x13 do
matrix: (S)

Up to 8 interface terminals can be
used: also HBS200 with 20-80
MB of H/D: HBS100 limit is
40MB: (S)

With colour graphics: 8K ROM:
option —single 5v4” F/D, £300:
Q)

Other conflgs possible: extra F/D,
£450: (1)

Large choice of extras and periphe-
rals, with 32K RAM and single F/D
(no Pascal) £1995: (S)

Limited graphics: mainframe int
available: o tlons —dual 5Vi”

F/D (320K):dual 8” F/D
(2.4MB): 8120 MB H/D: (S&H)

Choice of EPROM firmware (extra):
colour graphics £140 (kit): (S&H)

(S&H)

BASIC in 4K ROM:

upgradable to
level 2: (1)

16K machine includes N/P: 4-16K
upgrade, £120 (£85 without pad):
max config, £1,005: option —
single 5Vi” F/D (78K), £478 (max
of 4): (1)

Keyboard has numeric pad: 64K
version, £2250: (S)

256 ch graphics: Prestel compat-
ible: plugs into standard TV
option — dual 574” F/D (320K)
£800: (S&H)

(S&H)
(S&H)

TMZ 80, enhanced model in
integral work station. £5,495

gwn 4MB F/D): DPS 64 with
MB F/D is £3,319: options —
£1,150: dual

dual 8” F/D (1MB),
8" F/D (2MB), £1,455: (S&H)

Various peripherals available soon;
can run 16 colour TV screen: (S)

Graphics: 5v4” or 8” F/D are avail-
: (S&H)
Includes PROM burner: also Sys-

tem B with graphics and N/P,
£3,195: (E)

BASIC in 12K ROM: dgraphlcs
available; F/D under develo
ment: Bmatone call their 1 K
model ‘Executive Mmlcom

ter” and a 4K version, “Ox ord
Mlnlcomputer"—prlcesTBA )

S/P  Serial port

T/E Text editor

TBA To be announced
U Utility

Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.
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Micro mania hits London—staggering success—the sort of frenzy
usually seen at January sales.” Datalink [16/7/79)

Tc&mgOne

See you atTheWW mbley Conference Centre
22-24 July, 1980

Last year's Show broke all records and made headline news in many newspapers. The 1980 Show with it's
exhibition, international conference and one-day seminars, adds up to the most significant microcomputer

event ever held.

Join the top names in the business and reserve your space now-and remember exhibitors who
have also booked for the Mersey Micro Show are entitled to a 10% discount on both events!

Seminars held on the first two days will inform the business man of the many ways micros
can be used as a commercial aid, both in the office and the home. The seminar on the
third day will be devoted to education applications.

In addition, atwo-day international conference will examine the state of the art in
microelectronics with distinguished speakers from the UK and overseas.

Return this coupon to Online Conferences Ltd.,
Argyle House, Northwood Hills HA6 1TS.
Telephone: Northwood (09274) 28211
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NSTORE

Machine Main Distributor/s Hardware Software/
(Price*from) (No. of Dealers) Firmware
Zenith WH-11A Heath Ltd 0452 29451 LSI 11: 16-32K RAM: 25x80 O/S: BASIC: Fortran: PDP 11 compatible: option —
(£4,359) and 01-636 7349 (N/A VDU: S/P: P/IP A: U: dual 8” F/D (512K): (S&H)
Zenith 789 As above 16-48K RAM: Z80: single 5v4” BASIC: A: H.DOS: 3 drives option: (1)
(£1,490) F/D (102K) 127, 25x80 b&g CP/M: MBASIC:
VDU: RS CBASIC: Fortran
Zentec Zigal Dynamics Ltd: 32-64K RAM: 2x8080: dual 554" O/S: A: U: BASIC: User programmable character set:
(£5,700) 02405 75681 (1) F/D (512K) 157, 25x80 b&w Micro Cobol option - dual 8” F/D (1MB): (S)
VDU: RS232 port
Zilo CZ 1/05 Mlcropower 0256 64K RAM: Z80: dual 8” F/D R10: O/S: Cobol: Available desk top or rack mount-
gor le): MCZ 54121: Me XSOOK) RS232 port; MCZ 1/20 BASIC: Fortran: Pascal ed: Debug in 3K PROM: 1/20A
[20A " (£42DO0, 084421 5471(N/A) only 1P/P: option— IOMB 1/05. . .M/A: U runs multi-user Cobol and has
H/D,£7100 1120A. . .PLZ: U up to 5 terminals and 40MB
possible: (S&H)
Z Plus Rostronics: 01-874 32-64K RAM: Z80: dual 8~ CP/M: A: U: BASIC: (S&H)
(£4,000) 3665 (TBA) F/D (1MB): 2 S/P: 2 PIP Cobol: Fortran: Pascal
Machine Main Distributor/s Hardware Software/ Miscellaneous 1( 1
(Price from) (No. of Dealers) Firmware (Doeumenlation > 1
Acorn Acorn: 0223 312772 1.1/8K RAM: 6502: EPROM ViK monitor: BASIC Kit: programmable address link-
(£65) (N/A) socket: Hex K/B: C int: 8 digit ing; on board 5V regulator:
LED display: up to 16 ports: available assembled, £79(S&H)
options — urocard 64 way con-
nector: VDU card: Full K/B card
Aim 65C Pelco: 0273 722155 1-4K RAM: 6502: 12K ROM: full A: Dis A: T/E: 8K Available as S100 system with A
(£265) (4 K/B: 20 char LED display: 20 char monitor in ROM or BASIC in ROM (£480) from
thermal printer: Cx2: RS232 port. Portable Micros (0280 702017):
they also have briefcase version
(£750) (E)
Cromemco SC Comart: 0480 215005 IK RAM: Z80A: 8K EPROM Monitor and control 5 program interval timers: can
(£260) (17) sockets: RS232 port: 3 P/P: BASIC in EPROM put own BASIC programs in
option — S100 bus. EPROM (E)
ELF 11 Newtronics: 01-348 1/4K RAM: RCA 1802: Hex IK monitor: A: Dis A: TTY, n-line decoders: low resolu-
(E114) 3325 K/B: 2 digit LED: TV int: C int: T/E: BASIC: 244 tion graphlcs Ehlgh resolution
RS232 port: options —4K RAM, available) kit (H)
£69: full K/B; VDU card
xplorer Newtronics: 01-739 4K RAM: 8085: Hex K/B: RS232 2K monitor: CP/M: Pro%;_:*ammable 14 bit counter: kit
(£295) 1582 (15) port: S100 bus: C int: options — BASIC (S&H)
6 slot S100 £32: 8K EP oM
sockets £50.
8 Heath: 0452 29451 4K RAM: 8080A: Octal K/B: 6 IK monitor: BASIC in  Kit (S&H)
(£262) (TBA) digit LED: speaker: options — RAM: FORTRAN:
single 5>/i” F/D (102K), £399: T/E: A: Ut
16K RAM, £314; Cint, £72
Hewart 6800S Hewart: 0625 22030 16K RAM: 6800: full K/B: VDU IK monitor: A: T/E Can be upgraded with 6809
(£299) (N/A) int: 2xC int; 1 S/P: 2 P/P: option (H)
— 16K RAM £90
Hewart 6800 MklII As above IK RAM: 6800 VDU board: IK monitor (H)
(£152) tlons —single W*" F/D
é £350; ROMJ)rogrammer
calculator boar
Mk 14 Science of Cambridge: 8060: 1/4-2K RAM: He* K/B: 7  Machine code Designed for control applications
(£39.95) 0223 311488 (N/A) char LED: options —VDU int rather than high level computing
§32x16 with graphics), £29; C int, expansion (H)
6; PROM prog, £10, 2K memory
expansion, £15
Microtan 65 Tangerine: 0353 3633 IK RAM: 6502 16x32 T.V. int: IK TANBUG monitor: Optional 64x64 pixel graphics:(E)
(£69) options —TANEX board, 7K BASIC
RAM, 6K ROM 8K BASIC 3S/P
Nascom 1 Nascom: 02405 75155 4K RAM: Z80: full K/B: TV int: 2K monitor: BBASIC: Now available as Nascom 2 with
(£165) (20) 2 PIP: 1S/P tiny BASIC: A: T/E: 8K RAM and 8K microsoft
\ BASIC in ROM, £295 : (S&H)
77168 Newbear: 0635 30505 4K RAM: 6800: LED: Cint: IK Monitor: BASIC: Expandable to racked Nascom
(£90) (N/A) VDU int. compatible system: (B)
SBC 100 Airamco: 0294 57755 IK RAM: 7Z80: 8K ROM: S100 1K hionitor: DOS in Kit: available assembled, £196 (E)
(£135) (11) 1 S/P: 1 P/P: option — voltage ROM
regulator
Superboard MBM:01-981 3993 4-8K RAM: 6502: 10K ROM: BASIC in 8K ROM: Available with 32K RAM and
(£188) (N/A) full K/B: VDU int: Cint: options single 5'/i” F/D, £867 (S&H)
— RS232; single 51*” F/D
(100K), £316; 8K RAM, £188
SYM-1 Newbear: 0635 30505 1-4K RAM: 6502: 4K monitor: BASIC: A Can be expanded to 64K RAM
(£160) (N/A) bps Cint: VDU int: 2x6522 (S&H)
ports: option — TV int.
Triton 4.1 Transam: 01-402 8137 2K RAM: 8080: 3K ROM: full IK monitor: 2K BASIC 64 character graphlcs 8 levels
(£286) (N/A) K/B: 16x64 VDU or TV int: C U interrupt: kit (S&H)
1 S/P: option — 2K RAM, £30
Triton 5.1 As above 2K RAM: IK VDU RAM: 8080: I'/iK monitor: 2VjK Graphics facility: disc interface
(£294) Cint: T.V. BASIC: A: Dis A: 8K running CP/M, about £200:
BASIC: Pascal (S&H)
Triton L5.2 As above V<K RAM: 8080: C int: 16x64 1.5K monitor: 2.5K Graphics: kit form: easily expandable
(£296) VDU int: keyboard: IS IP: 1P/P  BASIC
Tuscan As above 8K RAM: 8K ROM: Z80: 8K monitor: or DD disc controller, £195:
(£170) _6xtSlCO(_) flots: RS232 int: T.V. 8K BASIC graphics: (S&H)
int: Cin
UK 101 Computer Shop: 4K RAM: 6502: full K/B: |K monitor: 8K BASIC: Graphics: will run Superboard
(£219) 01-440 7033 16x48 VDU or TV int: Cint: DisA: U software
RS232 port: option —4K RAM, (S&H)
£49
List of Abbreviations F/D Floppy disc M/A Macro assembler S/P  Serial port
G/C 6&rapfitcs card N/A Not available T/E Text editor
A Assembler H Hardware N/P Numeric pad TBA To be announced
B BASIC H/D Hard disc O/S Operating system U Utility
C Cassette | Introductory P/P  Parallel port
E Extensive Int Interface S Software

Please note: Software items listed in italic are not included in the basic pnce of the equipment. All prices are exclusive of VAT.
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Forsale

ITT 2020. . .48K, Palsoft, colour
etc. One disc drive, comes comp-
lete with all manuals, tapes,
floppies and games, Six months
old, perfect condition, best offer.
Phone: 0273 505223 any time.

STM-1 Micro. . .4K, old and new
monitors, 8K BASIC in ROM,
Tangerine 1648 VDU (UHF out-
Eut), 5 amp PSU. alpha-numeric
eyboard Fone oi the best) plus
complete set of manuals —£500
ono (cost £700). Contact Mr N
Smith — 116 Holborn Hill,
Millom, Cumbria, LA18 5BW or
phone 0657 3951.

PET 32K. .. (large keyboard)
plus Toolkit and cassefte and PET
cover; over 30 taped games and
additional taped programs. Only
three months old — £875. Also
EPSON TX-80 printer — prints
full PET 8raghics, with PET IEEE
lead, £450. Phone: 01-907 7785.

TRS-80 Level Il. . .16 K, system
includes keyboard, video display,
cassette, assembler/editor, T-Bug
and several programs/games on
cassettes. Boxed and as new —
£495. Phone Mike on Webridge
48845 (after 6pm).

PET 8K. . .includes books, games,
TV adapter small keyboard
2001-8. £430 —ghone Hemel
Hempstead (0442) 55389.

TRS-80 Level Il. . .16K, hardware
and software, current new price
over £1100 — offers over £500
(cash or certified cheque only
please). Phone: 099 387 241
(Oxfordshire).

N ascorn 1. . .with B-Bug, modul-
ator and PSU;built in awooden
case. Final construction and test-
ing carried out by Comp Comp-
uter Components. Reasonable
offers over £130. Phone Steve on
Birmingham (021) 745 6667.

TRS-80 Expansion Interface. . .
Jlglus 32K —£290. Disc Drive for
PS-80 (NEWDOS and TRSDOS
3) —£250. Electric Pencil (disc)
—£60. Phone 0928 33256.

Sorcerer, 16K. . .£6 10; modified
TV (vg definition), £50; two
cassette recorders, £25 each;
Assembler ROM, £40; terminal

CCESS

NATIONAL

ZX80 Users Club. Recently form-
ed around Clive Sinclair’s £100
personal computer, the group’s
aim is to create ana share soft-
ware written in “Sinclair BASIC”
which will fit within the
machine’s IK RAM. Membership
is free and first move will be to
distribute a newsletter. Address
to write is: ¢c/o Tim Hartnell,

93 Coningham Road, London
W12.

Ohio Scientific UK User Group.
Independant of OSI, an impor-
tant role will be the disentang-
ling of poor documentation.
There will be regular newsletters
and membership is at present

£5 per year. The group will
initially be concerned with the
practical asFects and applica-
tions of OSI systems —rather
than with games. Contact Tom
Graves at: 19a West End, Somer-
set, BA16 0LQ.

Sorcerer Program Exchange Club.
No meetings regular newsletter,
members welcome worldwide
2100 so far). Costs —domestic,

5 per annum; European, £7 per
annum; overseas airmail, £12 per
annum. Contact Colin Morle,
SPEC, 32 Watchyard Lane,
Formby, Liverpool. L37 3JU.
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routine and otner software.
Phone Maidenhead 20888.

PET 2001-8. . .8K, as new £450.
PET programs, worth £200, only
£100. PET Toolkit, £60 (8K).

Phone 01-802 8718 (after 3pm).

PET 2001-32K. . .Anadex
DP8000 Printer plus accountin
programs and stationery. Equa
new — £1000. Phone Mr Jonas on
01-253 3737.

8080 Microcomputer System. ..
2K EPROM, 4K Static RAM
serial/parallel 1/0, front panel,
bus terminator, extender board,
prototyping boards, 23 slot,
44-way backplane, Vero card
frame, power supply. ACCESS
Monitor, circuits and software,
only needs 20mA/V24 terminal
—£99 working. Phone Tring
4797/St. Albans 64077.

UK 101. .. professionally built,
full 8K RAM, 97 cased video
monitor and cassette player/
recorder (with tape counter); plus
13 assorted software tapes includ-
mdg a stock control program (very
adaptable) with full named file
handling including E.O.F. marker.
All leads and manuals included
—acomplete ready to go system
for only £290. Phone: Kettering
711644, any time.

Olivetti P6040. . .personal mini-
computer, cost £2200 eighteen
months ago; 4K BabP/ BASIC,
integral printer, single line displa
and minidisk. Best offer for quic
sale. Phone 01-863 0833.

Nascom 1 Memory Board. . ,8K
RAM with buffer and mother-
boards —just plugs into Nascom
board. Professionally built with
instructions —£65 ono. CC Soft
4K Floating Point BASIC oh four
2708 EPROMS, plugs into
EPROM positions on Nascom
memory board. With instruction
manual and Startrek tape £25.
Phone Coventry (0203) 72438.

Back Issues & Books. . .75 back
issues of Kilobaud, Interface Age,
Personal Computing, etc. Comp-
lete PCW in binder. Also many
micro books and manuals going
cheap. Phone for list: 0670
733125 (after 7pm).

TRS-80. . .16K RAM, 12K
BASIC ROM, lower case with
true descenders! 50 Hz mod,
£350. Phone Walsall (0922)
641493 (after 6pm).

TRS-80 Level Il. . .expansion
interface, 32K, Micropolis 5v4”
disc drive, software, manuals
etc. Accept £850 cash. Phone
Grays Thurrock (0375) 70993
(evenings/weekends).

TI1-59 Programmable Calculator. .
One year old, with maths/utilities
library, programming aids, elec-
tronic and astrology speciality
pakettes. All going for £150.
Contact K. Barnes, 6 Blaven
Walk, Fareham Hants, or phone
Fareham 280642 after 6pm any
evening.

Powertran Comp-80. ..

2K BASIC, 5K RAM, graphics,
graph plotting; fully built and
working in metal case includes
TV monitor —only £150 (worth
£370). Phone: Stafford 850244.

IBM 1131 Computer. . .with
golfball printer, paper tape reader
and punch. Software and Oper-
ating/Field Maintenance manuals.
Good condition — buyer collects,
£550. Phone Maidenhead 677126
(evenings).

Superboard Il. . . with switchable
cassette 300/600 baud cassette
control, PIA interface with LED/
switch and sound plus programs
and documentation —cased,
£280 ono. Spare PIA interface
including documentation and
tape, £25 ono. Contact Mr B
Mistry, 38 Kensington Street,
LeiceSter.

Triton Computer. . .professionally
built, cased with extra leather
cover, full documentation plus all
newsletters, full on-board RAM,
V51 Monitor and L51 BASIC
with editing facilities. Also Hitachi
recorder and tapes — £300.

Phone Bewdley (Worcs) 402114
(Mr lvan).

3 2K Sorcerer. . .32K plus S100
expansion unit plus S100 4MHz
16K static RAM card; also mod-
ified TV Monitor and Heath H14
line printer. Plenty of Sorcerer
software included and software
and hardware manuals (plus
normally supplied manuals):
£1500 ono. Can split system —
phone 0632 876645 weekends/
evenings.

USER GROUPS INDEX

Here are the details of additions and changes recently notified. If we have failed to include
YOUR group (or have published incorrect information) either here or in the complete
listing, then please address changes/additions to: PCW (User Groups Index), 14 Rathbone Place,
London W1P IDE. Finally, the next complete listing will appear in our August issue.

National Personal Computer Users
Association. The NPCUA is in-
tended to pool the vast combined
resources of owners and users of
all types on personal computers in
the UK, and to disseminate
information between members.
Projects, newsletters and bulk
discounts possible. Nominal sub-
scription is £8. . . send SAE for
membership application form to
Secretary E.J. Keeley, 11 Sprat-
I}ing Street, Manston, Ramsgate,
ent.

Medical Micro Users Group. Set
up to enable medical micro users
to locate programs already
written in their field by other
medics. Newsletters and meeting
in the pipeline —contact P.J.V.
Dixon, c/o MEDICOM, 1-2
Hanover Street, London WI.

EAST MIDLANDS

East Midlands TRS-80 Indep-
endent User Group. Free news-
letter from Mike Costello, 17
Langbank Avenue, Rise Park,
Nottingham NG5 5BU.

LONDON

A Croydon micro/small compu-
ter group is being formed at a
meeting on April 22nd at the
Central Reference Library, Katha-
rine Street, (in the Town Hall
building — arrive at 7.00pm). A
wide range of people have called
for this move and there should be
little difficulty in setting-up a
multi-interest club. More details
(and notification from those
interested but who can’t come to
the meeting) —contact Vernon
Gifford, 111 Selhurst Road,
London SE25 6LH.

MIDDLESEX

Harrow Computer Group. Meet-
ings on alternate Wednesdays at
7pm in room G43 of Harrow
College of Higher Education.
They welcome anyone with an
interest in computers —with or
without a machine. At present

there’re 60 members and member-

ship is free. For further informa-
tion contact Bazyle Butcher, 16
St Peter’s Close, Bushey Heath,
Herts WD2 3LG (01-950 7068)

Triton L5.1. . .Transam built,
full on-board memory, expansion
socket fitted, software on cassette,
documentation and almost new
Merantz recorder; will demon-
strate —£325 ono. Phone Earl-
doms 319.

Nascom 1. ..40K (two memory
boards), H.S. cassette (2400
baud), device switch, Zeap,
Xtal BASIC —£300. Phone
Blackpool 67091.

PET 2001-8K. . .with 2nd cass-
ette, programs and literature; will
387”1505 best offer —phone Cardiff

Wanted

Commodore PET. . .please
contact Mr Denis Costican

24 Boulton Road, Cheltenham,
Glos. Phone 0242 32455.

Back numbers of PCW. . .Vol 1
Nos. 4,5,6,7,9,10,12. Vol 2 Nos.
5,6. Vol 3 No. 2. Any reasonable
price paid for the above —please
bill me for the same. Contact
WOI & Mrs D. Sherman
Sperberstr 28, 4800 Bielefeld 1,
Bielefeld.

Mk. 14 system .. .including
cassette, VDU and PSU; Man-
chester area, phone 061-224 3806
(evenings).

People wanted. . .Anybody who
has the Apple language card. Any-
body who may be thinking of, or
isimplementing, a connection
between a Hewlett Packard
HP7225A Graph Plotter and an
A_pﬁle. Anybody interested in a
high speed” ADC interface to an
Apple. Contact Dr John P Mabher,
School of Chemistry, University
of Bristol, Cantock’s Close,
Bristol BS8 ITS —phone 0272
24161.

SUSSEX

A Crawley computer club has
recently been formed, open to
anyone interested in personal
computing, with or without
computin% facilities. The inten-
tion is to hold meetings weekly,
and publish a monthly or bi-
monthly newsletter. Details,
contact either Mr J. Fieldhouse,
18 Seaford Road, Broadfield,
Crawlegl, West Sussex ﬁrawley
542509) —or —Mr J. M.
Clarke, 31 Hyde Heath Court,
Pound Hill, Crawley, West
Sussex (Crawley 884207)

YORKSHIRE

South Yorkshire Personal Compu-
ting Group. Meetings are on the
second Wednesday of each month
in Room F135, St. Georges Build-
ing Sheffield University. Experts
and beginners welcomed alike,
contact Paul Sanderson (Secre-
tary), 8 Vernon Road, Totley,
Sheffield S17 3QE (0742)
351895.



Dublin, Ireland

Geneva, Switzerland

Copenhagen, Denmark

Newcastle Upon Tyne,
England.

Manchester, England

London, England
Birmingham, England
London, England
Stuttgart, W. Germany

Bristol, England

DIARY DATA

International Computing Exhibition —COMPUTEX. SDL Exhibitions Ltd.,
68 Fitzwilliam Square, Dublin 2, Ireland. Tel: Dublin 763871

International Microcomputers, Minicomputers, Microprocessors & Data-
communications Exhibition —IMMM/DATACOMM. Kiver Communications
S.A., 171/185 Ewell Road, Surbiton, Surrey. Tel: 01-390 0281

EUROCOMM —Advanced Communications Exhibition and Conference.
Westbourne Marketing Services Ltd., Crown House, Morden, Surrey.
SM4 5EB. Tel: 01-540 1101.

BIZTRONIC —Mini/Micro Computers Word Processors and Business
Machines Exhibition Company., 7 Market Street, Altrincham,
Cheshire WA14 1QW. Tel: 061-928 0406.

MICROFAX —Exhibition and Conference on Micro Technology.
Bancroft Hewitt Ltd., 3rd Floor, 121 Princess Street, Manchester M1 7AG.
Tel: 061-236 4612.

1980 Microcomputer Show. Online Conferences Ltd., Cleveland
Road, Uxbridge, UB8 2DD. Tel: 0895 39262

Computer Graphics 81 Exhibition. Online Conferences Ltd.,
Cleveland Road, Uxbridge, UB8 2DD. Tel: 0895 39262

The 3rd Personal Computer World Show. Montbuild Exhibitions Ltd.,
11 Manchester Square., London W1M 5AB. Tel: 01-486 1951

Hobby Electronic Exhibition —ELECTRO HOBBY. C.E.S. (Overseas) Ltd.,
Bridge House, 181 Queen Victoria St., London EC4 Tel: 01-236 0911

Mini/Micro Computers, Word Processors and Business Machines Exhibition.
Groundrule Exhibition Co., 7 Market Street, Altrincham, Cheshire,
WA14 1QW. Tel: 061-928 0406.

I oiz1'i
Nedge for UK101

by N E Berry

4ccl||s
June 17 —June 19

June 17 —June 19
June 17th —June 19th
July 3rd —July 4th
July 15th —July 16th

July 22 —July 24
Aug 11 —Aug 13
Sept 4th — Sept 6th
Sept 10 —Sept 14

Sept 23rd —Sept 24th

This is different to the usual range of
computer/TV games in that it isa game
for two players. The board consists of
randomly distributed grey and white
rectangles. There are three men on the
board: one starting on the bottom row

the four left hand keys and the third
man starts in the middle and is control-
led by the machine. From left to right
the keys are LEFT/RIGHT/DOWN/UP.

The man who starts at the top of the
screen can travel through blank or white

through grey or blank squares. After
the time expires, the man with the most
points wins. A second way of winning is
to place your man adjacent to (above,
below or to one side) the robot man and
simultaneously press the space bar. This

and controlled by the right hand four squares.
keys on the top row of the keyboard; becomes
one on the top row and controlled by

Each white

square crossed
blank and counts as ten
points. The bottom man can move

will result in a win regardless of the
points scored.

IFU=2ANDPEEK <1+64)=32THENI =1+64
IFU*2ANDPEEK(1+63)“32THENI=1+63
IFU*3ANDPEEK(1-64)=32THENI=1-64
IFUB3ANDPEEK<I-63)=32THENI=1-63
IFU=4ANDPEEK( | -1)=32THENI=I-1

IFU=4ANDPEEK (| -65)-32THENI =l -65

sp

POKEO>32 sPOKE | *232s0=1 .

OK
LIST 1370
1375
1 REM PRHBBRIBRBHIIRH AR IR HBIHR A 1380
2 REM b NEDGE 22 MK2 VER 1.5 *oREx 1386
3 REM Hrrk NICHOLAS E.G.BERRY *oREx 1390
4 REM e 1980 rx Rk 1395
5 REM Kok Kk ko Kk Kk K Kk kK Kk K K K K Rk K K K K Kk K K Kk 1400
10 SCREEN=53240s KEYBOARD=57088i M=SC+27: POKE530*1 1419 REM DATE SCORE
11 FORLL=1TO016sPRINT: NEXT 1420

15 N=SCREEN+975s Q=0iR=0s S1=0s52=0 1429 REM UPDATE TIME A
20 W=INT <RND<8)*46+7 7.5 ) +SCREENS E=W 1430 TIME=TIME-.5ilFTIME <.5THEN2500 ;
30 T=INT(RND(8 >*44+908.5 >+SCREEN* Y=T 1435 POKEM+26# 32

40 | =INT(RND< 8)*.40+463. 5) +SCREEN: 0= | 1440 T*=STR*<INT(TIME))SFORJ=1TOLEN<T»)

50 TIME=60 1450 POKEM+J+23»ASC<MID*(T*.J»1))»NEXT .
55 IFBPTHEN100 1489 REM CHEGK FOR WIN

60 PRINT" NEDGE 2 2"tCHR*(13) | 1490 POKEKEY R53sIFPEEK< KEY)< >239THEN1000

65 FORLL=ITO2000iNEXT 1491 IFPEEK(W+1)* 2320RPEEK(W-i )* 232THENWIN=49sG0T01600

70 PRINTTAB<10)"A COSMIC GAME FOR TWO PLAYERS"iCHR*(13)i 1492 IFPEEK <W+64) =2320RPEEK(W-64) -232THENWIN= 49s GOT01600

80 FORLL=IT02000s NEXT 1493 |IFPEEK(T +1)=2320RPEEK(T-1)=232THENWIN=50s GOT01600

90 PRINTTAB(10) "EEEEEEEELELEEEE EELELEEEEELEEE" t CHR* <13 >f 1494 IFPEEK <T+64)*2320RPKEK <T-64) -232THENWIN»50iG0T01600

95 BP=1 1495 GOTOIO0O #
99 REM POKE BOARD TO SCREN 1499 REM KEYBOARD SCAN ROUTINE

100 FORA=SCREEN+75TOSCREEN+930STEP64s FORB=0T048:X =A+B 1500 IFPEEK(KEY)*191THENP=1

110 IFRND(8)> » SOTHENPOKEX * 1611GOT0130 1510 IFPEEK(KEY)=127THENP=3 .
120 IFRND <8)> .75THENPOKEX *187 1520 IFPEEK <KEY)»223THENP=2

130 NEXTSNEXT 1530 IFPEEK(KEY)=239THENP=4

140 FORX=SCREEN+10TOSCREEN+59s POKEX *14 8 ;NEXT 1540 IFPEEK(KEY)*247THENP=5

150 FORX=SCREEN+11TOSCREEN+1000STEP64:POKEX*149 INEXT 1550 |IFPEEK(KEY)»251THENP=6

160 FORX=SCREEN+60TOSCREEN+1024STEP64s POKEX *149* NEXT 1560 RETURN

170 FORX=SCREEN+970TOSCREEN+1019sPOKEX.148s NEXT 1599 REM WIN ROUTINE BY ROBOT CONTACT

199 REM POKE TIME 8 HI-SCORE 1600 POKEM» 80sPOKEM+1»76sPOKEM+2* 655 POKEM+3*89 .
200 POKEM+19. 84 SPOKEM+20# 73s POKEM+21* 77 SPOKEM+22* 69 1610 POKEM+4* 69iPOKEM+5.82s POKEM+6.32s POKEM+7.60

210 POKEM+23» 32s POKEM+24* 32 1620 POKEM+8*WINs POKEM+9,62s POKEM+10,32s POKEM+11*87

220 F=*SCREEN+13s POKEF*72:POKEF+I» 73*POKEF+2.45 1630 POKEM+12t73s POKEM+13»78»POKEM+14.83

230 POKEF+3* 83s POKEF+4* 67 SPOKEF+5*79*POKEF+6.82 1640 IFS1>S2THENTG*S1s GOT03000

240 POKEF+7) 69s POKEF+8*32 1650 TG=»S2s GOTOSO0O

250 T*=STR*<HS)sFORJ=ITOLEN(T *) 1999 REM SCORE DISPLAY ROUTINE

260 POKEF+7+J* ASC<MID*(T*» J * 1)) sNEXT 2000 POKEH»83s POKEH+1»67 SPOKEH+2*79s POKEH+3* 82 @
999 REM MOVE TOP MAN 2010 POKEH+4*69s POKEH+5» 32s POKEH+6» 60s POKEH+7, PL+48

1000 ROKEKEY,127t P=QsGOSUB1500sQ=P 2020 POKEH+8* 625 H=H+9

1020 IFQ=1AND(PEEK(W +I) =320RPEEK<W +) =16 1) THENW*W+1 2030 S*=STR*(G)SFORJ=1TOLEN<S *) SPOKEH-1+J*ASC(MID*(S*» Jr1)) .
1030 IFQ=2AND(PEEK(W+64)=320RPEEK(W+64)=161) THENW=W+64 2040 NEXTSRETURN

1040 1,EQ=3AND (PEEK <W -1) *320RPEEK <W-1)=161) THENW*W-| 2499 REM DECIDE WHO WON* SAY SO* AND IF DRAW* SWEAR IN TURKISH
1050 IFfr=4AND<PEEK(W-64) =320RPEEK(W-64)=161) THENW=W-64 2500 IFS1>S2THENWIN*49s TG=S1s GOTOI6 0O

1060 IFPEEK(W)=161THENS1=S1+10 2510 IFS2 >SITHENWIN*50* TG«S2:G0T01600

1100 POKEE# 32« POKEW* 230 2520 TG"S1SFORLL*ITO15SPRINTINEXTIPRINT*BOK!1! WE HAVE A DRAW'
1110 E=W 2521 tDD-1

1199 REM MOVE BOTTOM MAN . 2999 REM END OR GO TO BEGINING :
1200 POKEKEY, 191 sP=Rs GOSUB1500i ReP 3000 FORZ=SC+64T0SC+128iPOKEZ*32s NEXTSFORLL-IT03000s NEXT

1210 IFR=4AND(PEEK(T + 1) =320RPEEK(T +1)=187)THENT*T+1 3001 G-81s H=SC+79sPL=liGOSUB2000»G-S2« H-8C+109» PL«2s GOSUB2000

1220 IFR*5SAND(PEEK(T+64)=320RPEEKC T+64)*187)THENT=T+64 3002 PRINT" "l .
1230 IFR=2AND(PEEK(T -1)=320RPEEK<T -1) =187)THENT-T-1 3003 IFDDTHENDD=OilNPUT'CAREST THOU FOR UNE AUTRE "tA*GOTOSOOS
1240 IFR=6AND<PEEK<T -64)=320RPEEK <T-64)=187)THENT=T-64 3004 INPUT" WOULD YOU LIKE ANOTHER GAME "iA*

1250 IFPEEK(T)*187THENS2=52+10 3005 IFTOHSTHENHS-TG &
1300 POKEY*32$POKET)231 3010 FORZ*1TOLEN(A *)«IFMID*(A*»Z» 1)*"Y"THEN10

1310 Y*T 3015 NEXT

1349 REM MOVE ROBOT 3016 IFA*""OUI" THENPRINT"FROGGIE GO HOME!" sFORLL=IT04000sNEXT

1350 IFRND<8)>.7THENU=U+1j IFUS5THENU-1 3017 IFA*I"OUI"THEN10 .
1360 IFU=1ANDPEEK<1+1)=32THENI=1+1 3020 FORLL-1T016S PRINTs NEXtiPOKE530.0» END

1365 IFU=1ANDPEEK(1+65)-32THENI=|+65 oK

G=S1.HeNsPL*1sGOSUB2000s G«S2iH=N+28« PL=2s GDSUB2000
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Structure in Style Continued from P. 100

MICRO MART 3 s
7050 PRINTTAE<12>A<C, Wl
7060 NEXT
7065 PRINTT
ta's o oocan -l y 7066 IFINK C/15>=<C/15>THEN706
7067 GOT07070

7068 PRINT" «SF'RESS RNV KEV"
7069 GETAt IFAt=""THEN? Ci69

EASICOMP 'COMPANION'-Superboard, smart case,
8KRAM,BASIC & manuals,UK spec,lyr gtee £280
SUPERBOARD 4KRAM,BASIC,manuals,UK spec £155

MICROCASES red/black or ivory/brown £27 7070 NEXT
PSU KIT for S'bd- etc £15. MODULATORS £4.50 7080 PRINT" PIPfIdWSFRESS ANV KEV
4KRAM 2114 £7?4. Range of components in stock 7081 GETAt: IFAt=""THEN7081
DATA CASSETTES Cl2+case 55p or 10 for £4.80 7300 RETURN
REGULATORS various Y/A eg 5V 3A £3 (KIT)
SOFTWARE for Superboard, PET,Nascom,Research
Machines-1st class new programs £1.50-£3.50 7500 PRINT'TJIAKE SURE PRINTER IS SWITCHED ON. MS*
WANTED-Software for Superboard,PET,Nascom 7510 PRINT"*M*IsSPRESS RNY KEYS"
send tape/listing for approval must be good 7520 GET fiif-IF ft$=""THEN7520
original material, Highest commission rates 7530 OPEN1,4
S.A.E. details / lists. Enquiries welcome 7531 FORC-1TON:B<C>=0:NEXT
Callers any time (By appointment). Prices FORC=1TON
include post(discount to callers)BUT NOT VA FORM1=lTOSZE(C)=B<C>+A<C,Ml)ZNEXT
so please add 15% VAT to total. All ex-stock 7534 NEXT

- 7540 PRINT#1.CHR*<1) "ATTENDANCE REGISTER"
£ alicom p L™*Is-;'f 7545 PRINT#1 )

) 7550 PRINT#1,"NAMES"THB<18)"ATTENDANCES"

857 Parana Court, Sprowston, Norwich.” PRINT#1

7560 PRINT#1, "MEEKS"TfiB<18)" 1 2 3 4 5 6 7 8 TOTAL"

7565 PRINT#1
7570 CLOSEL
7580 oPEN1,411

7590 oPEN2,4,2

7600 PRINT#2, "AAAAAAAAAAASififiAfififIfIf! z z 2 z z A VA VA z"
7610 FORC=1TON
7620 PRINT#1, fit (COCHRt<2SOfi<C, 1>,A<C. 2) .'AfX.. 3> »fl(C 14> ,A<C,5> IR<C.6 >.fKC 1?'>>

PRINT#!, FKC*S'), B<C)

in the 7630 NEXT C
7640 CLOSE 1
MIDLANDS 7645 CLOSE2 Routine 10 : Printer
7650 RETURN
contact
Midland Microcomputers Routine 11 : Patch ) )
Nottingham (0602) 298281 This may be left out on machines with new ROMs.
10000 IFPEEK<625)>180THEN10020
for all your hardware and 10010 RETURN
. 10020 POKE59411,53:T=TI .
software requirements. 10030 IF TI-K6THEN10030
WHAT "Turns a board 10040 POKE59411,61:RETURN
into a real computer"? Finally, an example of a print-out from a RUN of this program is shown below.

MICROCASE! ATTENDANCE RE*3TSTER
NAMES

ATTENDANCES
We make cases for micros

" - WEEKS 1 2 3 4 5 0  TOTAL

stylishly designed

; ABBOTT L. 1 1 0 o 1 0 0 4

beautifully made ANDERSON T. 1 1 H 1 0 1 1 5

BROWN C. 1 1 1 0 o0 1 1 6

CHAPLIN C. 1 1 0 1 1 1 0 6

ROOM FOR EXTENSIONS + PSU COSTELLO B. 1 1 0 1 0 1 1 5

HARDY O. 1 1 1 0 1 11 7

KEATON B. 1 1 1 0 0 1 0 4

SUPERBOARD LAUREL S. 1 1 0 1 0 1 1 5

COMPUKIT LEWIS J. 1 0 0 é 1 0 4

MORECAMBE E. 1 0 O 0 1 1 4

NASCOM 1& 2 WALKER F. 1 1 1 1 M 1 0 6

WISE E. 1 0 1 0 1 1 0 5

OR UNCUT FOR OEM USE
£26 + VAT POST FREE

(DEALER DISCOUNTS AVAILABLE)

MICROCASE
15 HAVELOCK ROAD

Brighton BN1 6GL PET HOI’SG race
VETS FOR PEl_S by Richard Sheldon (YCW)

0 PRINT"IT U=5000+REM* MADE BV R. SHELDON *
. . . 1 PRINT TRB<15)"HORSE RACE"
Anita Electronic Services (London) Ltd. 2 PRINT TABMS))][ ______ e — rf
are specialists in the repair and service of 3 PRINT PRINT PRINT POKE 59468,14
Commodore Pets. 4 PRINT"THIS IS A BETTING' GAME IN WHICH VOU BET"
We offer a fast on-site service, or alter- 5 PRINT"ft CERTAIN AMOUNT <UNDER *5001) ON ANY 1"
natively repairs can be carried out at our 6 PRINT"OF 5 HORSES. ALL THROUGH THE GAME A NO."
: N 7 PRINT"WILL STAV ON THE SCREEN THIS IS THE TIPSTERS FflV."
Wg&fsg‘gtps should you wish to bring in 8 PRINT"IF VOU HAVE NO CASH THE END OF THIS GAME"
y - : 9 PRINT"WILL COME TO A CLOSE"
Pet maintenance contracts are available 10 POKE 59468,14-' GOSUB6000 : PRINT PRINT“WHICH HORSE DO VOU WANT TO BET ON"
at very competitive prices. Trade inquiries 11 INPUT* 1, 2 , 3, 4 , OR5.",P
welcomed. 12 PRINT PRINT"HOW MUCH DO VOU WANT TO BET ON HORSE NO.";P
13 INPUT 0
For further information, tel or write to: 14 POKE 59468,12:rrint"rj"
15 7=33608
John Meade 16 POKE Z,224
Anita Electronic Services 17 2=z+1
18 IF 7z=33648 THEN 20
15 Clerkenwell Close, London EC1 19 GOTO 16
01-253 2444 20 X=32776 C=327844v-32792;B-32800:N=93
21 POKE X,N:POKE C,N /POKE V,N POKE B,N
We also specialise in the repair of all 22 X=X+404C-C+40;V=v,+40 1B=B+40
23 IF PEEK'133608+8>=N THEN 28

makes of office equipment.
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24 |F PEEK<33608+16>=N THEN 28
25 |IF PEEK<33608+24>=N THEN 28
ii'6 IF PEEK(33608+32>=N THEN 28
27 GOTO 21

28 M=327714fl=32780:9=32788 éD=32796 ¢F=32804

29 POKE M, 177: POKE fl, 178 «POKE S1179+POKE D, 180: POKE F, 181
-0 G=M+4u :H=fl+40 *J=S+4fci:K=D+40 1L=F+40 «Q=94

31 POKE G1Q;POKE H, CrPOKE JsQ¢POKE KjQIPOKE L,Q

32 FOR 1=1T02500:NEXT
33 WEINT<RND(1 >+6>

34 IF W=0 THEN 33

35 IF W=1 THEN G=G+40
36 IF W=2 THEN H=H+40
37 IF W=3 THEN J=J+40
38 IF W=4 THEN K=K+40
39 IF W=5 THEN L=L+40

40 POKE G1Q;POKE G-4Q, 32: POKE H.-QPOKE H-40,32: POKE J.-Q
.41 POKE -J-40, 32: POKE K.-Q-POKE K-40, 32 +POKE L,Q:POKE L-40,32

43 |IF PEEK<M+<21#40>>=Q THEN 60
44 |F PEEK<H+(.21*40>>=Q THEN 65
45 |F PEEK<S+(21*40))=Q THEN 70
46 |F PEEK<D+<21#40))=Q THEN 75
47 |F PEEK<F+<21*40>>=Q THEN 80
48 GOTO 33
51 GETRf;IF
52 PRINT"IT;

R*="" THEN 51

60 V=14PRINT"THE WINNER OF THIS RACE WHS HORSE NO. 1"

61 IF P=V THEN U=U+ap*0>

IF U<=0 THEN 3000

62 IF POV THEN U=U-0--JF LK=0 THEN 3000
63 PRINT"THE MONEV VOU HAVE NOW GOT IS*";U+“GOTO 120

64 U=U+<10*0>;PRINT"THE MONEV VOU HAVE NOW GOT
65 V=2:PRINT"THE WINNER OF THIS RACE WAS HORSE
IF U<=0 THEN 3000

66 IF P=V THEN U=U+<I0*0>

IS";U:GOTO 120
NO. 2"

67 IF POV THEN U=U-0+IF U<=0 THEN 3000
68 PRINT"THE MONEV VOU HAVE GOT IS"U «GOTO 120
69 1J=U+<10*0 >¢PRINT"THE MONEV VOU HAVE GOT IS"; U:GOTO 120

70 V=3;PRINT"THE WINNER OF THIS RACE WAS HORSE
IFU<=0THEN 3000
U<=0 THEN 3000

71 IF P=V THEN U=U+(10*0)
72 IF POV THEN U=U-0:IF

NO. 3"

73 PRINT"THE MONEV VOU HAVE NOW GOT IS*";1J;GOTO 120

74 13=U+(10*0>:PRINT"THE MONEV THAT VOU HAVE NOW GOT IS"

U:GOTO 120

75 V=4:PRINT"THE WINNER OF THIS RACE WAS HORSE NO. 4"
76 IF P=V THEN U=U+(l10*0)'IF U=<0 THEN 3000

77 IF POV THEN 1J=U-0- IF U=<0THEN 3000

78 PRINT"THE MONEV THAT VOU HAVE NOW GOT IS" ;U.«.GOTO 120

79 U=U+

1U*U> 1 PRINT"THE MONEV THAT VOU HAVE NUW GOT IS"; U’GOTO 1it0

30 V=5:PRINT"THE WINNER OF THIS RACE WAS HORSE NO. 5"

31 IF P=V THEN U=U+(10*0):IF U=<0 THEN 3000

82 IF POV THEN 1J=U-O IF U=<0 THEN3000

53 PRINT"THE MONEV THAT VOU HAVE NOW GOT IS";U-GOTO 120

84' U=U+<10*0>:PRINT"THE MONEV VOU HAVE NOW GOT IS";U:GOTO 120

90 INPUT " ™;A$

120 FORI=1T04800NEXT

121 PRINT"TO VOU WANT ANOTHER GAME"
122 GET V$ IF V$="" THEN 122

123 IF y$="V" THEN 10

124 IF V$="N" THEN END

3000 FORI=1T04100;NEXT

3010 PRINT'TIJVOU ARE NOW BROKE...WISE GUV."
3011 END

60G0 10=4:P0O=1

6010 PRINT"HORSE NO. 1 * ODDS ARE 4/1 Ab'AINbT"
6020 PRINT'HORSE NO. 2 * ODDS ARE 4/1 AGAINST"
6030 PRINT"HORSE NO. 3'« ODDS ARE 4/1 AGAINST"
6040 PRINT"HORSE NO. 4 * ODDS ARE 4/1 AGAINST"
6050 PRINT"HORSE NO. 5 * ODDS ARE 4/1 AGAINST"
6060 RETURN

READV.

Basic renumber
by Derrick Daines (YCW)

This BASIC renumberer is a re-write of
a program sent in by D. J. Danziger of
Manchester Grammer School. Mr. Dan-
ziger’s original program was in BASIC-
PLUS and as few readers will use this,
we decided that it was worth the effort
to transcribe it. If any readers do want
a copy of the original, an S.A.E. will get
it.

This version works very well, but rea-
ders are warned that it may be a little
slow. The program reads through the
BASIC file on disc that is to be renum-
bered and counts the lines. The maxi-
mum handled is 255 and anything over
this will cause an error message and
program abort. As well as counting lines
on this first pass, the program is cons-
tructing a two-tier matrix table, with
the old line numbers pointing to their
replacements.

On the renumbering pass, it again
reads from the disc, but substitutes
the new line numbers found from the
table. It is a peculiarity of SWTP Disc

BASIC no doubt shared by many
others, that files are line oriented, and
that within each line the comma marks
the end of one data item. What this
means in practice is that we cannot read
all of one line with a simple READ 1,A$
statement. The program being renumber-
ed may have many lines containing
commas, especially in multiple-choice
commands such as

ON X GOTO 560,580,600

—and a simple READ command would
read the line only up to the first
comma. This is the explanation of lines
360 to 390 of the Renumberer listing.
Line 360 will allow for up to 7 commas
and if you think that you require more,
these may easily be added.

Line 440 may look a little odd —
notice that lonely capital T stuck on the
end! —and the explanation is that the
program searches each renumbered line
for a match with GOSUB, GO SUB,
THEN. GOTO and GO TO in turn.

MICRGMART

DISKWISE LTD
THE Apple agents for
Devon & Cornwall.
Complete business systems
from £2250 ex VAT

EXCLUSIVE HOTEL
MANAGEMENT SYSTEM

(inc Booking & Guest billing)

& TV RENTAL
MANAGEMENT
Dealer enquiries welcome
DISKWISE LTD.
TREKENNER,
LAUNCESTON
TEL 05797 628

TOPMARK
Computers

dedicated to

APPLE I

Full details from Tom Piercy
Huntingdon (0480) 212563

on

WANTED

Freelance Micro Programmers

Can you program in eith
Cobol, Basic, Pascal,
machine code?

er

Do you have a microcomputer?
Would you like to be payed

for programming
Do you have a programm

requirement?
Send for information to:
NDP Ltd,
MICROSYSTEMS DIV,
69 Northampton Road,
Rushden, Northants.

ing

SOFTWARE FOR THE NEW ROM PETS

COLONY 2

This machine-code version of Conway's famous
LIFE program uses PET's double density graphics

to extend the playing area to 79x49, allowing m

ore

growth before screen edge effects corrupt at the

colony. Processes at two generations a second

(COLONY 1 at £4.50 —four generations a second

on 39x24 screen area)
5.50
RENUMBER

Everything you always wanted in arenumber, and

possibly some features you didn't realise you
needed
£5.00
COMMAND KEY
Adds a command level shift to PET for single ki

ey

entry of sixty-two BASIC words. A template is

provided.
£3.50

Prices inclusive. Mail order only. Send for free

program list.

MYCROFT

262 Francis Chichester Way, London SW11 5HY

Tel: 01-720 0991
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Horizon Business Systems

Incomplete Records, Sales,
Purchase, Nominal Ledger,
Letter Writers, Stock Control,
etc.

We write packaged or bespoke
software for
North Star Horizon
MICROSYS LIMITED
58 High Street, Prescott,
Merseyside L34 6HQ.
Tel: 051 7271

COMPLETE SWTPC SYSTEM
FOR BUSINESS, SCIENTIFIC
OR DEVELOPMENT USE
Programming in Basic & Assembler
language
SYSTEM COMPRISES: 6800
Processor, "Swatbug" operating
system, 32K RAM, Double disk
drive with 'Flex' system & Basic,
Centronics 701 (132 character bi-
directional printer), cassette deck
interface, keyboard and all
appropriate interfaces.

Cost over £3,500 — special
price £2300!

Also available
Assembled 4K memory boards £50
each
8K memory board kits £100 each

RING

COMFER Ltd
PRESTON (0772) 57684

f (systemscribe)

SMALL SYSTEMS SOFTWARE

Programming is a logical procedure: logical

programming begins with coding sheets.

SYSTEMSCRIBE Coding Sheets, designed to

be useable with most languages, are ideal for

the microcomputer programmer (whoever does
; the keying-in will appreciate them too!)

Pads of 50 sheets: 25 x 80 format.

3 pads for £4.50 (including VAT and postage).

SYSTEMSCRIBE LIMITED .
62 Daws Heath Road, Thundersley, Benf|eet ]
Essex SS7 2TA y

J8 Seahorse Computer

i f Services

— QUALITY SOFTWARE WANTED
— Apple/Pet/Sorceror/TRS80/
Superbrain

— Australasian & UK Software houses
pay good royalties for quality, well
documented programmes.

— Business, Utility, Education &
Games wanted.

Seahorse. T.A. Dawes
Alverstone Lodge

Wychhill Lane

Woking, Surrey, GU22 0AH
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GRAMS

Since on a multiple statement line $
GOSUB statement could precede a
GOTO, the order of their appearance
in line 440 is quite important.

Line 820 of the sub-routine detects
the occurence of inverted commas
following a THEN, but before a number,
thus allowing numbers contained
between inverted commas to be unaf-
fected. Thus

IF X=Y THEN 70

would result in an alteration of the 70,
but

IF X=Y THEN PRINT “70”

0010 REM -
0020 REM -

FILE RENUMBERER

Uit rlm - VERSION
0050 REM

0060 PRINT TAB<10),'FILE RENUMBERER'
0870 PRINT TAB(10),"==============

0080 PRINT

0090 INPUT "'BASIC' FILE NAME", Fi
0,100 IF Fi="" THEN 80

0110 LINE= 64:8TRING=80

0120 Fi=Fi+“.BAS"!OPEN #I,Fi
0130 DIM F(255,2)

0140 REM - BUILD DATA TABLE

0150 PRINT "PASS 1 "1!IL9=1

0160 IF EOF<1)=1 THEN 220

0170 READ #I,L4!P=i:GOSUB 780
0180 F(L9,l)=Li:F(L9»2)=L1I

0190
0200 PRINT
0210 END
0220 PRINT "COMPLETED" :CL.OSE#I
0230 L9=L9-2

0240 PRINT "PASS 2 ">

0250 REM -
0260 FOR X=1 TO L9

0270 F(X>2)=X*10INEXT X

0280 PRINT "COMPLETED"

0290 PRINT "RENUMBERING -"'"PRINT
0300 04=°‘RENUMB. BAS"

0310 OPEN #1,F4

0320 OPEN #2»0*

0330 FOR R=1 TO L9

0340 X=rilx="x*

0350
0360
0370 FOR A=1 TO 9.'IF A$(A)=""
0380 REM - SWAP LINE NUMBER

“FILE TOO LARGE,

IN SWTP DISK BASIC V.3 BY D.R,

L9=L9+1!IF L9<=255 THEN 160
RENUMBERING ABORTED"

RENUMBER BOTTOM HALF OF

FOR A=l TO 9!A*<A)= 11! NEXT A
READ #1,L* A4<1),Ai(2>»Ai<3>»Ai<4),Ai(5),Ai<6>»Ai<7)
THEN 400

would not.

Line 610 looks for the multiple
choice command already mentioned,
and line 650 looks for the multiple
statement separator. Of course, if you
have a colon between inverted commas
you might be in trouble, but this is
highly unlikely, and is not worth guard-
ing against.

Without doubt, the program is highly
effective at its job. At all times the
original BASIC program remains intact
on disc and the renumbered version is
stored on the same disc under the name
of RENUMB. Renumbering a 100-line
program requires a few minutes.

IN BASIC-PLUS BY D.J. DANIZIGER
MANCHESTER GRAMMAR SCHOOL.

DAINES

TABLE

0390 L*=Li+1>"+Ai (A) INEXT A

0400 pi=i:f<r.d=ual(l*)

0410 Ti=STRKF(R,2))

0420 Li=Tt+RICHTIi(Li>(LEN(Li)-4))
0430 REM - LOOK FOR GOTO,ETC

0440 DATA ,GOSUIGO S>THEN, GOTO,GO T
0450 RESTORE

0460 FOR Y=1 TO 5!READ J4

0470 FOR Z=P1 TO LEN(LS$)-4

0480 IF J4=MID4(L4,Z,4) THEN 510

0490 NEXT ZINEXT Y
0500 GOTO 680

0510 REM -
0520 P1=Z:L1=0!GOSUB 800

0530 IF L1=0 THEN 680

0540 REM - CHECK JUMP TABLE
0550 FOR J=1 TO L9

0560 IF F(J»1)=L1 THEN 580
0570 NEXT JIT4="??22?2": GOTO 590

INVERTED COMMAS BEFORE NUMBER?

0580 T4=STRA4(F(J,2>)
0590 LA4=LEFT4 (L4.(PJ-1) >+T4

0600 MA4=RIGHT4(M4, (LEN(M4 )-LEW (STR4 (L1))))
0610 IF LEFT4(M4,1)<>%,» THEN 650

0620 P1=LEN(L4)+1IL4=L4+M4

0630 L1=0!GOSUB 800!IF L1=0 THEN 650

0640 GOTO 550

0650 IF LEFT*(Mi, 1)0" 5" THEN 680

0660 PI=LEN(Li)+1!Lt=Lt+Mt;GOTO 450

0670 REM

0680 PRINT Li

0690 WRITE #2,Li

0700 NEXT R

0710 PRINT IPRINT "RENUMBERING COMP!. FTF"

0720 CLOSE »1
0730 CLOSE #2
0740 END

0750 REM ** %% %k ks xkhk d xkh kX kkk kX KKK KX KKK K KKK K K & K * k% %



0760 REIM - NUMBER DETECTION ROUTINE - RETURNS NUMBER .

0770 REM - IN LI,ELSE ZERO
0760 Ll=«!P1=P-1

¢ 0790 P1=P1+1
0Bo0 IF P1>LEN(L*) THEN RETURN
0810 P$=MID*(L* P1x»1)
0820 IF ASC<Pt)=34 THEN RETURN
0830 IF ASC<P*)<48 THEN 790

* 0840 IF ASC<P4)>57 THEN 790

0860 M*=RIGHT»(Li, (LEI'ML*)-<P1-1)))

0870 L1=UAL(M»)I RETURN

Dogfight for UK101

by John Popplewell

All the instructions for this game are
contained within the program, which
uses just under 3\2K of RAM. Although

. 5 REM DOG FIGHT
8 REM BY J.POPPLEWELL
9 GOSUBS8000

. 10 FORX=1TO016:PRINTiI NEXT
20 REM SET VARIABLES,DISPLAY

16/1/60

written for the 101, it should be easily
transferable to the Superboard II.

(e

. 25 POKE530,1:P1=54095* P2=54135: D1=1*D2=4 .
27 A(1>=237:A<4>=239:A<2>=236:A<3)=236:A(5)=2381A<6>=238

- 30 KE=57088:F=0:FI=0
32 FORX=53325T053901STEP64
34 POKEX, 43 :POKEX+44,43:NEXT
. 38 SR=0:SL=0:C0=0
40 FORX=53901T054221STEP64
9 50 POKEX,161:POKEX+44,161: NEXT
80 FORX=54221T054265
100 POKEX,161:NEXT
. 110 FORX=54115T054243STEP64
120 POKEX,161:NEXT
0 125 REM SCAN KEYBOARD

130 POKFKE,127:0P=PEEK<KE) : POKEKE,251:0Q=PEEK(KE)

132 REM TIMER,END OF GAME

. 135 CO0=CO0+1: IFC0<>1000THEN140
136 PRINTSL ?TAB(40)SR

0 137 INPUT"ANOTHER GO "I A*
138 IFLEFT*(A*,1)="Y"THEN10
139 END

. 140 IF (DP>223) AND<0Q>251) THEN175

150 IFOP=127THEND1=D1+1
t 151 IFOP=191THEND1=D1-1
152 |F (0P=223)AND< F=0)THEN230
153 IFD1>6THEND1=1
+ 154 IFD1<ITHENDIf6
155 IF0G=239THEND2=D2+1
m 156 IF0Q=247THEND2=D2-1
157 |F (0Q=251)AND(F |=0)THEN300
158 IFD2 >6THEND2=1
+ 159 IFD2<1THEND2=6
160 REM LEFT PLANE
« 175 IFF=1THEN235
176 IFF1=1THEN320
- 177 PO=P1:PI=P2

%

178 IF (P1+1=P2)OR(PI-1=P2)0R(P1+64=P2)THENGOSUB7000
179 IF (<PEEK(P I-1))OR(PEEK(PI+1)))< >32THEN4000

. 180 IFPEEK(PI+64>< >32THEN4000
185 GD=D1:GP=P1: GOSUB1000

~ 190 P1=GP:IFF=0THENGOSUB200O
210 POKEPO,32:POKEP1, A(D1)
220 GO0TO0281

. 230 BD=D1IBP=P1IF=1
231 GD*BD* GP=BP:GOSUB1000

0 232 BP=GP
235 POKEBP, 32
236 W=0

. 238 REM LEFT MISSILE
240 GD=BD:GP=BP:G0SUB1000

«

0 245 LO=PEEK(GP): GOSUB60O0O: IFW >0THEN269 .

250 GOSUB1000

252 LO=PEEK(GP): GOSUB600OO:IFW>0THEN269 #

. 255 BP=GP:POKEBP.45:GDT0176
269 F=0

. 270 IFW=1THEN176
271 GOTO05000
280 REM RIGHT PLAYER

« 281 IF<P2-1=P1)0R(P2+1=P1)0R(P2+64=P1) THENGOSUB7000
282 IF <(PEEK<P2-1))OR(PEEK<P2+1)))< >32THEN5000

. 283 IFPEEK(P2+64)<>32THEN5000
285 GD=D2:GP=P2iGOSUB1000

m 287 P2=GPilFF1-OTHENGOSUB2000
295 POKEPI,32:POKEP2,A(D2)
297 GOTO130

. 300 BE=D2:BX=P2:Fl=I
301 REM RIGHT MISSILE

MICRO MART

SOFTWARE FOR TRS-80
Minimum 4K level Il
NIM

Up to 9 piles and up to 50 matches per pile.
User defined or randomly generated piles and
pile sizes. Graphics used 'to represent piles of
MatChes £3.00

3D NOUGHTS AND CROSSES

The game is played in the 64 cells of a
4 x 4 x 4 cube. With 76 possible winning
rows, the computer blocks the players’rows
to the best of its own advantage. 3.00

MASTERMIND

The player chooses the difficult of the game
by defining the number of colours (up to 10)
and the width of the code (up to 6 columns).
The scoring is done in the conventional way
using a ‘B"to denote a black peg and a ‘W’
to denote a white peg...cinicnis £2.00

MEMCARD

Isgour memory as good as you think? Well
MEMCARD will reveal the truth. The com-
puter randomly asks you to state a card of a
given suit or pip. A record is held as to the
number of times a card is chosen. The scoring
is based on probability and as the game
progresses and the cards become scarcer,
the bonus increases and the forfeit decE%ases.

HANGMAN

Try to guess the word before the tgraphic
hangman is complete. A wide range of words
from easy to diffiult ... £2.00
Minimum 16K level Il

STARTREK

Destroy the KIinfgons in your allotted time
limit. ‘Beware of space storms dama mg
your phasers and scanning sensors . . £4.0

ANY 4 for £8.00

NLC SOFTWARE
27 Cavendish Crescent, Elstree, Herts.

~apple 11/7""020~locatedTncege”™”"

Enables any Integer programme to run on
an Apple Il Plus/ITT Palsoft machine
without an Integer card. Specify memory
size when ordering.

Cassette Systems £12 Disc Systems £14
SPEED CONTROL

Adjustable text output speed using the
game control paddle. Use to list/edit
Integer, Floating Point, and Monitor
programmes and also incorporate in your
own programmes.

Supplied on Cassette £8

KEYPAD

A low-cost numeric keypad which plugs
into the game control connector.
Complete with software routines for
numeric Input/menu selection/cursor
control and with demonstration
programme.

Kit of Parts £18 Assembled £26

D. J. Bolton, 1 Branch Rd, Park Street,
St. Albans: Telephone Park Street (0727)

Vo TR v Ti—nrra— raflicanmmnne®

PETS-We Sell Them
As authorised Commodore Dealers we stock
and supply all PET Hardware, Computhink
Discs, Oki Microline 80 Decwriter LA34,
Texas 810, Qume Sprint 5 —all at com-
petitive prices
PETS - We Buy Them
Part Exchange is very welcome, we also
buy for cash.
PETS —We Hire Them
Our specialist hire service, with main-
tenance included for all Commodore equipment.
— Complete systems for evaluation
— Multiple units for educational courses
—Single units for individual use
From 1 day upwards, all units available.
Delivery by arrangement, anywhere in UK.
PETS —Software
We are fully authorised BUSINESS SOFT-
WARE DEALERS for Commodore Soft-
ware - COMPAY, COMSTOCK.
WORDPRO etc. Also PETSOFT, BRISTOL
SOFTWARE, LANDSLER PAYROLL &
HOTEL SYSTEM.
PLUS for ACCOUNTANTS, the unique
CSM INCOMPLETE RECORDS PACKAGE
— this is the best available.
MAIL-ORDER
All Hardware and Software can be bought
by Mail Order Delivery by Securicor, or
Registered Post. Discounts for Cash & Carry
or Mail-Order. Access accepted or by
Leasing (subject to acceptance)
MICRO-FACILITIES LTD
127 High Street, Hampton Hill, Middlesex,
TW12 1 NJ. 01-979 4546 or 01-941 1197
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MICROTYPE

STAK-PAK

CASSETTE STORAGE SYSTEM FOR
EASY PROGRAM FILING.

* Each drawer section takes 2 cassettes.

* Drawers lock together vertically.

Each twin pack comes with 2 CIO
digital cassettes.

FIVE TWIN PAKS (10 CASSETTES)
FOR £6.60 INC. VAT & P&P.

Send cheques or Postal Orders to:
MICROTYPE, PO Box 104,
HEMEL HEMPSTEAD,
HERTS HP2 7QZ.

DOUBLE VISION
80 columns x 24 lines

video display
with upper and lower case
(plug in board)
Compatible with
Apple 1l
Apple Il plus
PASCAL.
Built in light pen capability

Shift lock feature
full 96 ASCII character set

fantastic value £165.00 + VAT

Leicester Computer Centre Ltd.,
109 Queens Road, LEICESTER
LE2 1TT Tel. 0533 708483.

IH e x EPROM
PROGRAMMERS

426 3B ZAB 2B Bl6/2716
Dual and Single supply Eproms. 5

416 2707270812716 Dual only. 8B

480 ,70v2708 Kit £35. Built £40.

All programmers require only standard

power supplies.

The 226 & 416 are cased and have push-

Mbutton selection.

Program any length block into the Eprom.

Software included. Range cover’s Z80,
6800 and @®0. State machine.

PIQ PIA INTERFACE

Available for Z80/8080 and 6800/6500.

Prices inolude carriage. Please add VAT
3AE for further product information.

MCROEX COVPUTERS

UNION STREET, TROWBRIDGE, WILTS.

128 PCW

This program displays, in digital form,
the frequency of a signal input at SB.

It

*

305
310
320
325
340
345
350
352
355
360
365
370
999
1000
1010
1020
1030
1040
1050
1999
2000
2010
3999
4000
4005
4010
4020
4025
4040
4045
4050
4999
5000
5005
5010
5020
5025
5040
5045
5050
5999
6000
6010
6020
7000
7010
7020
7030
7040
7050
8000
8010
8020
8030
8040
8050
8060
8070
8080
8090
8100
8110
8120
8130
8140
8150
8160

GD=BEIiIGP*BXiGOSUB1000
BX=GP
POKEBX132
1=0
GD=BEiGP*BXiGOSUB1000
LOPEEK <GP) i GOSUB6000: IFW>0THEN360
GOSUBIOOO
LO-PEEK(GP)*GOSUB6000ilIFW>0THEN360
BX=GP* POKEBXt4 6 :GOTOI77
F1=0
IFW=1THEN177
G0T04000
REM ADD DIRECTION TO PLANES AND MISSILES
IFGD*1THENGP=GP+1sRETURN
IFGD=2THENGP=GP-63: RETURN
IFGD=3THENGP=GP-65iRETURN
IFGD=4THENGP=GP-liRETURN
IFGD*5THENGP=GP+63iRETURN
IFGD=6THENGP=GP+65tRETURN
REM NO FIRE IN PROGRESS PADDING
FORDE=0T028:NEXTDEIRETURN
RETURN
REM LEFT PLANE CRASH
SR-SR+1
FORZ=1T03
POKEP1* 2 1IFORX =0T045s NEXTX
NEXTZ
POKEP1i 32
IFPEEK<P |+64)< >32THEND1 =11P1=540951GOTOI30
Pl-=PI+64
GOTO04005
REM RIGHT PLANE CRASH
SL=SL+1
FORZ-1T03
POKEP2.ZIFORX*0TO45:NEXT
NEXTZ
POKEP2.32
| FPEEK (P2+64 ) <>32THEND2=>4i P2=54135i GOT0130
P2=P2+64
GO0TO05005
REM HIT OR MISS
IF (< LO>235)AND(LO<240)) THENW*2:RETURN

IFLO <>32THENW1 1 : RETURN

RETURN

FORZ-1T03
POKEP2.ZtPOKEPI.ZSFORX*0TO45INEXTX
NEXTZ

POKEP1,32iPOKEP2.32

IFPEEK(P2+64)< >32THEND2-41D1 =11P2=541351P 154097 1RETURN
P2bP2+64i PI*P1+64i GOT07000

PRINT" DOGFIGHT I

PRINT"THE OBJECT OF THIS GAME IS TO SHOOT DOWN"
PRINT"THE OTHER PLAYERS PLANE WITH A MISSILE"
PRINT"A POINT IS SCORED FOR EACH SUCCESFUL HIT"
PRINT"THE OPPONENT ALSO GETS A POINT JF YOU CRASH"
PRINT”MID AIR COLLISIONS RESULT IN ZERO SCORE FOR"
PRINT"BOTH PLAYERS"

PRINT"THE PLAYERS CONTROLS ARE t"
PRINTTAB(5)-LEFT"!TAB<36)"RIGHT"

PRINTTAB(5)"'I' PLANE CIRCLES ANTICLOCKWISE '‘B'"
PRINTTAB(5)" ' 2" PLANE CIRCLES CLOCKWISE ‘N
PRINTTAB(5)”"' 3" FIRES THE MISSILE !! ‘M
PRINT!PRINT'THE LEFT PLAYER PRESSES 'l 'TO TAKE OFF"
PRINT“THE RIGHT PLAYER PRESSES 'N'TO TAKE OFF"
INPUT"HAVE YOU GOT ALL THAT "iA*
IFLEFT*(A*,1)="Y"THENRETURN

GOTOSO00O

MK14 Frequency counter

by J. W. Roston

before running and if the CY/L isclear-
ed. Readout isin pulses per millisecond.

helps if OFBO0->-OFB7 are zeroed

0F20 C40F36 LDFOF’ s XPAH(2 P2=0F00(START OF RAM)

0F23 C40032 LDI00’ ; XPAL(2

0F26 C40F35 LDPOF’ XPAH(lY P1=0FBO 4
0F29 C4B031 LDTBO’ XPAL(l)

0F2C C464 LDI STORE NUMBER OF ITERATIONS

0F2E C912 ST(1) +12H

0F30 C400 LDI00’ CLEAR COUNT LOCATIONS

0F32 C90C ST(1)+0CH

0F34 C90D ST(1)+0DH

0F36 C90E ST(1)+0EH

0F38 06 CSA TEST SENSE B *
0F39 IEIE RR ;)RR

0F3B IEIE RR ;RR

0F3D IEIE RR ;RR

OF3F 9667 JP(2)+67 JumP TOOF67 IF SB=0



OF41 C10D LDil +0DH

0F43 ECO01 DAI‘QL’

0F45 C90D ST(1)+0DM

0F47 C10C LD(1)+0CH

0F49 EC00 DAI0”

0F4B C90C ST(1)+0CH

0F4D CI10E LD(1)+0EH

0F4F ECO00 DAI00"

0F51 C90E ST(1)+0EH

0F53 00 HALT
0F54 C482 LDI

0F56 8F00 DLY*00"’

O0F58 B912 DLD(1)+12H

OF5A 9E38 IN2(2)+

OF5C C40137 LDI'01” ; XPAH3
OF5F C43F33 LDP3F’ ;XPAL3
0F62 3F XPPC3

0F63 9000 JMP00’

0F65 9220 IMP(2)20”

O0F67 C436 367

OF6A 8F00 BEIY%GO

OF6C 9253

«IMP(2)'53°

ADD 1 TO COUNT 1
IF CARRY, ADD 1 TO COUNT 2

IF CARRY, ADD 1 TO COUNT 3

SMALL DELAY
LARGER DELAY

DONE ENOUGH
LOOPS? NO,GOBACK

P3=013F(MONITOR
SUBROUTINE)

GOTO0013F

IF KEY PRESSED

GET NEW READING

DELAY
THEN GOTO 0F53

Mathstest

by D. Brewster

We lent this program to Adrian Stokes
for checking on his system. These are
his comments:

“This is a fairly interesting program
which asks the user questions on general
knowledge and arithmetic.

The program as printed is re-format-
ted from that supplied by the author to
eliminate some of the North Star Hori-
zon dependent features, specifically the
use of “1” instead of PRINT’ and multi-
statement lines. In addition, a number
of bugs have been cured —for example,
in the version as submitted, a ‘mode’
of —1 gave a ‘divide by zero’ error —
and some data validation included.

There are a number of features of
the program which can be modified

fairly easily by anyone implementing
the program on their machine. Some
that should be mentioned are that the
answers (to the general knowledge
questions) must be typed in upper case,
questions are repeated —even if answer-
ed correctly, the format of the ques-
tions is inconsistent and the switch to
‘harder’ mode appears to be allowed an
infinite number of times, with only the
first having any effect.

However, for a fairly short program,
it may provide some amusement and

perhaps be of educational value.”

And here is a description of the
program taken from the authors
REMARKS file:

1 REM * REMARKS FOR MATHTEST PROGRAMME

2 REM * The programme asks for Name, Age and Mode of test .
3 REM * amount of Questions are asked in each programme

4 REM * selected, and EXITS to MODE control ready for next

5 REM * selection, (Typing '0' will EXIT current programme

6 REM * selected at any time and can be re-entered at any

7 REM * later stage if required). The programme will carry

8 REM * on until "TEST END" is Input.’ M
9 REM *

10 REM * Messages will be constantly printfed ind updated

11 REM * giving a running report on the progress of the A
12 REM * test in all it's MODES. This gives the child or

13 REM * parent a progress report.

14 REM * The programme can be adapted to harder tasks when A
15 REM * the progress is satisfactory, by altering

16 REM * The Value of H in LINE 210, and DATA Statements

17 REM * |f more DATA Statements are added, alter LINE 760

18 REM * |INT(No of Statements * RND) o
19 REM *

20 REM * Notes - 1. LINES (470,500,680,720,& 810)

21 REM * the use of ELSE is to overcome the ¢
22 REM * multi line conventions of North Star

23 REM * Basic.You may need to alter to suit

24 REM * your version of basic. :
26 REM *

27 REM * 2. VARIABLES

28 REM * (R,RO0,R1,R2) Are counters for right .
29 REM * answers.

30 REM * (W,W0,W1,W2) Are counters for wrong

31 REM * answers. ‘
32 REM * (Q,z,z1,v) Are counters for 'X' amount

33 REM * of questions.

34 REM * T3 Gives the pass % value. .
35 REM * J Age of person, used to evaluate

36 REM * comment statements.

37 REM * .
38 REM *

L0000 REM * D Brewster 20/1/80 VER 1

L010 PRINT CHRS$ (24) *
1020 FOR I=1 TO 250
1030 NEXT
1040 PRINT ‘
1050 PRINT
1060 PRINT
1070 REM * Clear Screen .
1080 REM ** North Star Basic VER 6 REL 4 -16 BLOCKS 4KB
1090 PRINT TAB(14),"MENTAL ARITHMETIC TRAINING PROGRAMME"
1100 PRINT TAB( 1 4 ) : " *
1110 PRINT

1120 PRINT

1130 DIM A(12) ,B(12) ,A$ (12) ,A1$(12) ,B$(12) ,C$(12) .

1140 INPUT "WHAT IS YOUR NAME " ,A$
1150 INPUT "YOUR AGE ",]

MICROMART

SOFTWARE FOR YOUR
PET
KEYBOARD TUTOR
typing course for large
keyboards £12
TEXT EDITOR, for symbolic
or data £15
RADIO Superhit radio design
program £12
GAMES:DEMOLITION £5
MASTERMIND £5
SEND FOR FULL LIST & DETAILS
(SAE PLEASE)
CIRCLE SOFTWARE

m'pTO”wn riEW PLEASE STATE

cwsonr ROM & SIZE
biMbyut.. WHEN ORDERING

PRICES INCLUDE VAT & P&P

PET HIRE
SOUTHAMPTON

Weekly charges:
8 K small keyboard £20
8K large keyboard £23
16K £27 32K £32
Printer £35 Floppy Disk £35
All include Manuals, Tutorials,
MICROCHESS, INVADERS (Arcade
version) Soundbox £2 extra.
Prices exclude VAT
2 weeks hire charge offset
against purchase. £50 software
with purchase of computer.
Official Commodore Dealer
SUPERVISION
13 St James Road
Shirley Southampton
Telephone (0703) 774023
After hours (0703) 554488
...............'....l.'.a
APPLE & ITT 2020 BUSINESS
SOFTWARE
Professionally written packages now availa-
ble with comprehensive manuals, built-in
validity checks, interactive enquiry facilities,
user options, satisfying accountancy. Inland
Revenue and Customs & Excise requirements.
On diskette under DOS 3.2 in Applesoft
with SPACE utility. Not adaptations. Writ-
ten for Apple System. Support all printer
interfaces. Sales, Purchases and General
Ledgers £295-00 each. Manual only £3.
Payroll £375. Manual only £4.
General L6dger supports Incomplete
Records, Jobs Costing, Branch and Consoli-
dated Accounts, etc.
General Ledger Applications Manual £10.
Prices exlusive of V.A.T. From our shop
or your nearest stockist.

COMPUTECH SYSTEMS
168, Finchley Road, London NW3,
Tel: 01-794 0202

MINE OF
INFORMATION LTD

1 FRANCIS AVENUE,
ST ALBANS AL3 6BL
ENGLAND
Phone: 0727 52801
Telex: 925 859

MICROCOMPUTER
CONSULTANCY &
BOOK SELLERS

To advertise in
MICROMART

Please ring Jacquie Hancock
on 01-631 1682
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MICROMART

COURSES
1. Micro computer
programming
2. Basic programming

3. Micro appreciation for
industry
All courses with ‘hands on’
experience to be held in:
London, Bristol, Manchester,
Birmingham, Leeds.
LIMITED NUMBERS:
Write early for a date to:
NDP Ltd, Microsystems Div,
69 Northampton Road,
Rushden, Northants.

STOP PRESS: SUPERBOARD I,
UK 101, TRS 80 COMPATIBLE

COLOUR
YOUR
MASCOM!

DAZZLING COLOUR GRAPHICS FOR
NASCOM 1 & 2
Genuine bit-addressable "pixel" system for straight-
forward programming of pictorial or mathematical
functions.

8 Colour display plus 8 colour independent background
facility. Full documentation with FREE SOFTWARE:
powerful sub routines for vector generation, demon-
stration program for animated effects. All runs in Nascom
1 without expansion. Complete with UHF Colour
Modulator for operation with normal colour TV set.
Superior design allows connection to most other micro-
processor systems — send us diagrams etc of your b & w
video circuitry for free advice. Don't be fooled by the
price: this is a top quality product which will transform
your computer.

KIT AVAILABLE FOR A +VATand

LIMITED PERIOD AT * V  postage.
READY BUILT &TESTED £59 + VAT

\ AL /vt Dower House, Billericay Roadjrjan

V VIL_ Nt Heronggate, Brentvw@,/ i

CDIUAH | EssexCM1333D. IV 1

SYST EMS L.td Telephone: Brentwood (0277) 810244

50 HZ
SUPER BOARD
NOW FROM ONLY

Plus P&P & VAT
Includes 8K BASIC, 4K RAM

KEYBOARD etc
FITTED MODULATOR EXTRA

CTS 1 Higher Calderbrook, 0
Littleborough, Lancs, OL15 9INIL
Tel: Littleborough (0706) 79332

anytime

"SUCKER" the unique game of
chance which simulates
artificial intelligence. Basic listing
for all machines: £5
25 programmes for Sinclair ZX80: £20
For enquiries or orders:

UMC (PCW)

Manor House, Rathlin Island,

County ANTRIM
Tel: 02657 71220
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1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
17 40
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330

S

IF J > 1 AND J < 100 THEN 1190

PRINT "That is an unlikely age....try again”

GOTO 1150

M=0

PRINT "WHICH TEST WOULD YOU LIKE |[-"

PRINT

PRINT " 0 - ENDS TEST 1 - HARDER QUESTIONS"
PRINT " 2 - DIVISION 3 - MULTIPLICATION"
PRINT " 4 - ADDITION 5 - GENERAL KNOWLEDGE"
PRINT

IF M=1 THEN PRINT "HARDER ONES - ",
INPUT"INPUT MODE NUMBER ", M

IF M=1 THEN H=3

IF M=1 THEN 1200

IF M = 0 THEN END

IF M=2 THEN GOSUB 1600
IF M=3 THEN GOSUB 2230
IF M=4 THEN GOSUB 1930
IF M=5 THEN GOSUB 2570

IF M>5 OR M<0 THEN 1200

R3=R2+R0+R+R1

W 2+W1+W+WO0

T2=W3+R3

T3=INT((R3/T2)*100)

PRINT

PRINT "YOU HAD A TOTAL OF",T2," ATTEMPTS" W3,"
PRINT

IF T3<=50 THEN PRINT A$," YOU COULD DO BETTER THAN THAT, TRY AGAIN"

IF T3>=70 THEN PRINT "YOU ARE READY FOR HARDER TASKS " A$

IF T3>=80 THEN PRINT "WHO'S A CLEVER PERSON THEN

IF T3>=60 AND T3<70 THEN PRINT "AVERAGE PASS RESULTS"

IF T3>98 THEN PRINT "*** WE HAVE A GENIUS **"

K=J+T3

IF K>20 THEN K=K+20

IF K>=110 AND J>=20 THEN PRINT "AT YOUR AGE",]," YOU SHOULD KNOW THEM ALL "
IF K>=85 AND J<=15 THEN PRINT "WELL DONE " ,6A$," GOOD FOR A ",J, YEAR OLD"
IF K<=90 AND J>20 THEN PRINT " YOU NEED TO GO BACK TO SCHOOL AGAIN"

WRONG",R3, " RIGHT"

IF RO<KWO THEN PRINT "* You need more practice with your addition"
IF Rl<wl THEN PRINT *"* You need more practice h your division"
IF R<W THEN PRINT "* You need more practice with your multiplication™”
IF R2<W2 THEN PRINT "* You need to brush up your general knowledge"
PRINT
PRINT "THIS REPRESENTS A", T3," % PASS"
GOTO 1200
REM * Division Prog
Z1=0
PRINT "WHEN YOU ARE READY TO QUIT TYPE '0'"
PRINT
IF Z1=33 THEN RETURN
D=INT(RND(-1)*12)+1
L=INT(RND (-1) *11) +2
D=D+H
L=L+H
U=D*L
PRINT "What is ",U," divided by — ",L," ",
INPUT"" A
Z1=Z1+1
PRINT
IF A=0 THEN RETURN
IF A=D THEN PRINT "RIGHT" ELSE 1790
RI=RI+1
IF A=D THEN 16 40
PRINT
PRINT "WRONG"
WI-WI+1
PRINT
PRINT U," divided by",L," ",ul/L,
PRINT TRY AGAIN ",U," divided by ",L," = ",
INPUT"" A
Z1=Z1+1
IF A=D THEN PRINT "RIGHT" ELSE 1890
RI=kl+1
IF A=D THEN 1640
PRINT
PRINT "WRONG, TRY ANOTHER ONE"
WI=WI+I|
GOTO 1640
REM * Addition Prog
Z=0

PRINT "IF YOU WANT TO QUIT TYPE '0'"
IF Z=20 THEN RETURN

S=INT(12 *RND(-1)+1)+INT(20*RND(-1)+1)
S=(H+I1)*S
U=INT(12*RND(-1)+1)+INT(12*RND(-1)+1)
U=(H+1)*U

PRINT "What iS",S," + ",uU.,"
INPUT"" Al

Z=7Z+1

IF A1=0 THEN RETURN

IF A1=S+U THEN PRINT "RIGHT"
RO=RO+1

GOTO 1960

Z=Z+1

PRINT "WRONG"
WO0=W0+1

PRINT

PRINT S," plus",U,"
PRINT TRY AGAIN",S, + ",uU,"o= ",
INPUT"" A2

Z=Z+1

IF A2=S+U THEN PRINT
RO=RO+1

GOTO 1960

PRINT

PRINT "WRONG TRY ANOTHER ONE"

WO0=W0+1

GOTO 1960

REM * Multiplication Prog

PRINT "WHEN YOU WANT TO QUIT TYPE '0'"
Z0=0

PRINT

IF Z0=33 THEN RETURN
1=INT(RND(-1)*11)+2
Q=INT(RND(-1)*11)+2

I=1+H
Q=Q+H
0=1*Q
PRINT

ELSE 2090

"RIGHT" ELSE 2190

What does " ,I, multiplied by",Q," = ",

%
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2340 INPUT'™',B

2350 Z0=z0+1

2360 PRINT

2370 IF B=0 THEN RETURN

2380 IF B=0 THEN PRINT "RIGHT" ELSE 2410
2390 R=R+1

2400 IF B=0 THEN 2270

2410 PRINT'

2420 PRINT "WRONG"

2430 W=W+1

2440 PRINT
2450 PRINT I," times",Q," =",1*Q,
2460 PRINT " TRY AGAIN",I," times",Q," = ",

2470 INPUT""B

2480 Z0=Z0+1

2490 IF B=0 THEN PRINT "RIGHT" ELSE 2520

2500 R=R+1

2510 GOTO 2270

2520 PRINT

2530 PRINT "WRONG TRY ANOTHER ONE"

2540 W=W+1

2550 GOTO 2270

2560 REM ** General Knowledge Prog

2570 PRINT "IF YOU WANT TO QUIT TYPE '0'"

2580 V=0

2590 RESTORE

2600 I=INT(22*RND(-1))+I

2610 IF 1>=15 THEN 2800

2620 L$="

2630 L$=L$+B$

2640 L$=L$+C$

2650 IF V=20 THEN RETURN

2660 FOR S=1 TO |

2670 READ N,B$,C$

2680 NEXT

2690 PRINT "How many ",B$," are there in a ",C$,"
2700 INPUT"" A

2710 IF A=0 THEN RETURN

2720 V=V+1

2730 PRINT

2740 IF A=N THEN PRINT "RIGHT" ELSE 2770

2750 R2=R2+1

2760 IF A=N THEN 2590

2770 PRINT “WRONG, THERE ARE",N," " ,B$," IN A ",C$
2780 W2=W2+1

2790 GOTO 2590

2800 FOR S=1 TO |

2810 READ N,B$,C$

2820 NEXT

2830 PRINT "What is the Capital of “,B$," ",
2840 INPUT"" Al1$

2850 IF A1$=
2860 V=V+1
2870 PRINT
2880 IF A1%$=C$ THEN PRINT "RIGHT" ELSE 2910

2890 R2=R2+1

2900 IF A1%=C$ THEN 2590

2910 PRINT "WRONG,",C$," 1S THE CAPITAL OF ",B$

2920 W2=w2+1

2930 GOTO 2590

2940 DATA 5280,"FEET","MILE",1760,"YARDS","MILE",3 ,"FEET", "YARD"

2950 DATA 36,"INCHES","YARD",365,"DAYS", "YEAR",16,"OUNCES", "POUND"

2960 DATA 112,"POUNDS","CWT",8 ,"PINTS", "GALLON",2.2,"POUNDS", "KILO"
2970 DATA 100,"CENTIMETRES", "METRE",10,"MILLIMETRES", "CENTIMETRE"

2980 DATA 10,"YEARS" "DECADE",2240,"POUNDS" ,"TON",3.28 ,"FEET", "METRE"
2990 DATA 0,"BELGIUM", "BRUSSELS",0,"HOLLAND", "THE HAGUE",0 ,"INDIA", "DELHI"
3000 DATA 0,"CANADA", "OTTOWA",0 ,"EGYPT","CAIRO",0,"JAPAN", "TOKYO"

3010 DATA 0,"POLANDWARSAW",0,"NORWAY","OSLO"

|3020 END

THEN RETURN

PET Sweeper

by Peter Calver

Another addictive game from the man December 1979).
that gave you ‘Air Attack’ (PCW

100 POKE59468..14
110 PRINT"73"; TAB(10>"3PULES OF SWEEPER

120 PRINT"MWSWEEPER IS A FAST FICTION GAME IN WHICH"

130 PRINT"YOU NEED TO THINK FAST AND MOVE FAST."

140 PRINT")IWINE NUMBERS SIS TO *!1 WILL APPEAR ON THE"
158 PRINT"SCREEN - AND ALL YOU NEED TO DO tS*"

160 PRINT"SWEEP THEM UP. EACH NUMBER ADDS Tb YOUR';
170 PRINT"SCORE, THEN REAPPEARS ON THE SCREEN IN"

1S0 PRINT"ANOTHER POSITION."

130 PRINT"WTO MOVE HOLD DOWN ONE OF THE NUMBERS"

200 PRINt"FROM 1 TO 9 (OTHER THAN 5). FOR EXAMPLE"

210 PRINT"ITtOU SHOULD PRESS 8 TO MOVE UPWARDS, 2";

220 PRINT"TO MOVE DOWNWARDS, OR 6 TO GO RIGHT. IT";
230 PRINT"IS LIKE THE POINTS OF THE COMPASS."

240 POKE59409,60:POKE59468,14

250 PRINT"JMSPRESS ANY KEY TO START"

260 POKE59409,60:POKE59468,14

270 GETW*: IFW$O""THEN250

280 GETWS: IFW$=""THEN280

290 DIMDA(255)

300 DX(58)=-41:D"<50)=-40 DJi<57>=-39 D?;C42)=-1 DX(41>=1 :DK(26>=39:DK<18)=40
310 DX<25>=41

320 POKE59409,52:PRINT'TT:T=0:5=0

330 FORI=32808T0O33728STEP40:POKEI,225:POKEI+39,97:NEXT
340 FORI=32809T032846:POKE1,98:POKEI+920,226:NEXT

350 J=0:P=32988 ¢POKEP, 102

360 FORI=1T09:GOSUB460:NEXT:POKE59409,60:TI$="000000"
370 PN=D?i(PEEK(547>>+P

380 TS*=RIGHT*<TI*,2>:PRINT"»SCORE";S;TAB<32>"TIME ";TS$:IFTS*="30"THEN490
390 IFPN=PTHEN370

400 P1=PEEK <PN)AND127

410 IFP1=970RP1=98THEN370

420 1=VAL(CHR$(P1)) :IF 1 =0THENJ=0 1C-0OT0440

MICROSALES, MICROHIRE,
MICROLEASE.

Micros bought, sold or exchanged

Moving to new premises in
Wood Green Shopping Precinct
We are also dealers in the best in micros.
See Promglow Ltd (lcarus)
also in Practical Computing for details on
Intertec Superbrain.

Sales & Lease:
APPLE, Intertec Superbrain, Horizon,
Sorcerer, TRS80, PET, Disk drives,
printers.

Hire:
Some less than £12 per week. No delivery
or collection charge in London.
All systems sold complete or in parts and
there is no charge for VAT.

Bargains:

Three complete TRS80110 IIs + 32K + disk

drive + 800 £'s worth of software free
for only £1000.
Two Sorcerer 32K £600
Two ITT2020 32K £600
Complete Horizon with disk drive £1250.
PET 8K with software £400
NASCOM | for £100.
Expansion S100 available.
Challenger system

Phone for what you would like.
01-368 9002 Monday to Sunday
(evenings more convenient).

PROMGLOW LTD

CARDIFF MICRO
CENTRE

PETs
+
SHARP MZ-80s
+

HEWLETT PACKARD
+

COMPUTER BOOKS

SIGMA SYSTEMS

54 Park Place
Cardiff 21515/34869

ITT 2020 16K Palsoft & Integer Basic.
UHF Modulator. Games paddles, Lots
of tapes. Full literature. Free disc
controller (worth £43) Only three
months old. Save over £100.
First £595 secures.

Tel. 0494 711431 Day
024029 273 Evenings.

WATSON & EWEN
SALES LTD.
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HIGH
PERFORMANCE
MODULE
Increase the speed and power of your

TANDY TRS-80 Level I
by
cSQ%/0 TQ EFFICIENT

INTERNAL MODIFICATION

Send SAE for full details to
CENTRAL BUSINESS ASSOCIATES

P O Box 14 ~-*n
EPSOM. Surrey.

KIT: £30

Exci. vat FITTED: £55

SMALL TURNKEY SYSTEMS

Applications specialists with
CROMEMCO/CENTRON ICS/CIFER
systems in:

Financial Planning
Budgeting
Schedule Order Handling
Invoicing
Ledgers
Information Index

TANDY/CENTRONICS in
Builders Commercial Systems
in BASIC —source available
Expandable to:
-Multi-user systems
— 10 Mb Hard discs
We aim to solve YOUR problems.

Supply : Support : Service

Contact: Alan Perry
01-272 3530 or 01-263 1951

MUpsEMIF'i?

-WE TRY HARDER

All the extras for your machine

in our latest catalogue. Racal-

Zonal C12 cassettes (10 for

£3.95); Verbatim 512in. diskettes
(10 for £25), 8in single density (10 for £32) or double-
density (10 for £39); PET parallel interface £39 or £65
with decoding; ribbons, paper etc. etc. PLUS nearly 40
great PET programs at £1-£12. Post free but add 15%
VAT to all prices.

SUPERSOFT 28 Burwood Avenue, Pinner, Middx.

KAk kA kxxkxkxxxkxkxkx STOP PRESS **¥*¥* %%k kkkk ks xx

PET GAMES PACK: 17 GREAT GAMES FOR JUST£25

WEST FARTHING COMPUTERS

Computer experts live in
Cornwall too!
Advice, programming and maintenance
all available locally. Independent
professional advice pays for itself.

Applications invited from anyone with
computer —related skills to go on our
list
Westfarthing Computers
21 Wendron Street,
Helston, Cornwall TR13 8PT.

Telephone 03265 4098

To advertise in
MICROMART

Please ring Jacquie Hancock
on 01-631 1682
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A 430 j=1:S=S+J GOSUB460
440 POKEP,32:P=PN:POKEP,102
450 GOTO370
9 460 R=32809+920#RND<1>
470 IFPEEK<R>032THEN460
480 POKER,176+1:RETURN
8 490 FOR1=1TO1000:NEXT
500 GOSUB560 :PRINT"m®WSCORE :"
510 GETX$:IFX$<>""THEN510
520 FORI=1TO200:NEXT
530
540
. 550
560
570
. 580
590
600

GETXf: IFX$=""THEN540
GOTO0320
IFS<50THENR$=MOUMMV" RETURN
IFS<65THENR$="GRRNNV" RETURN
IFS<80THENR$="LEARNER" :RETURN
IFS<95THENR$="RVERfIGE" + RETURN
IFS<110THENR$="GOOD"=RETURN
. 610 IFS<125THENR$=" PRO":RETURN
620 R$="#*RCE##":RETURN
RERDV.

S:TRB<23) "RRTING' ";R$

PRINT"MBWMSPRESS RNVKEV TO STRRT RNOTHER GRME"

PET Delete and renumber
by Jerry French

The first routine edits out program
chunks while the second tidies up your

50 *
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090

S=CLrt ,Q=CURSOR DOUN
PRINT"SPROGRAMME TO EDIT OUT CHUNKS"
INPUP'START i END NO'S: A, B ";AB
PRINT"SQ09";A:
N=N+1:A=A+1sIF A>B THENIO070
PRINT A

IFN=7 THEN1070
G0T01030

IFA° -BTHEN PRINT"S":
IFA° =BTHEN 2010 .
IFA<BTHEN: PRINT"A=";At1;":B-";B:
N=0: PRINT"9QGOTQ 10208":
FORJ*1T010:POKE(62,)*J>,13:POKE 158,]
NEXTJ

REM*«*DROP

100
200
300
400
500
600
700
800
900
50000
50010
50020
50030
50040
50045
50050
50060
50070
50080
50090
50100
50110
50120

*PROGRAMME TO RENUMBER LINES
¥1024 1S START PROGRAMME AREA

* 0 INDICATES START OF LINE

* A GIVES LOC. NEXT A NINUS B*256
* B TIMES 254 + A = LOC. NEXT A
* C LINE NO MINUS 256*D

* D TIMES 256 + C - LINE NUMBER
*#+%% T0 BE USED AS BASE UHEN URITING
*#x%% USE SAME LINE NO § ****
INPUT-START NO";L

INPUI'STEP "

A=1025

B=INT(LI256):PRINT **;

F=A+3

POKE F,B

C=L-(B*256>

Y*A+2

POKE V,C

L=L+S

G=PEEK(A):J=PEEK(A+1)
A=G+(1*256)

IF PEEK(A+3)>170 THEN STOP
GOTO 50030

line numbers.

REM***PRINTS LINE NOS***

REh***CURSOR HOME***

OUT FOR FINAL NO***
REN***PRINTS BEN TO BE
REM ~ CARRIED OVER ON SCREEN ***
© REH***FORCING CHR*(13) INTO BUFFER

PROGRAMME****

BLUDNERS

Computer answers last month lost a line
in the 380Z Basic access: 1040 POKE
P9,201 : RETURN

Backgammon also dropped aline or two:
R=Reverse on, 0=Reverse off, S=Space,
D=Cursor Down, L=Cursor Left and all
other characters must be shifted.

6020 W$="R%S‘DLLL4S*DLLL5S6DL
LL!SO!/DLLL6RSOSDLLL*RS04DLL

L’RSO%DLLLSRSOS”

6100 B$=“SRSOSDLLL‘RSO%DLLL*
RSO4DLLL6RSOSDLLLRIOIDLLLRS
S6DLLLAS*DLLL%S™0”
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DptoTfiMbior PET!

and'on:ling' with the Eemputhmk Disc System

*Allows powerful business programmes usmg 16 Extra
BASIC commands. 'Easy to connect and u e - p ugs
directly into 16/32K PETSs, detailed manual suPPhed,
*Simple startup (no difficult procedures to remember)
n,, $¢piem M ROM. ‘Ready to run - use ul
programmes supplied free, full set ot
written busingss packages available - Sa'esand
PurchaseWStock Control, Payroll etc., Real
Time processing," Engineering and Com™ rc,a’'
overcome with full language *“PP°rt “ c’
Assembler, FORTRAN, COBOL, PASCAL, FORTH,
FIFTH, PLM, PILOT & CESIL.

24K Memory expansion with dual disc forbid ROM 8K PET £275

Basic 400K
dual disc

800K £1,095
1,6 Mb £2.190

Oetinto print this easy way!

Fast!

Anadex DP 8000
dot-matrix printer
’ Speedy 112 ch/s bidir.

'Fits A4 page-up to 80 cols.

‘ Up to 4 copies. ° Precision
form-filling with sprocket
feed.* Special headings using
double-width chars. * Modern
paper format to match A4
filing systems. * Other paper
sizes with adj. sprocket.

‘ Full punctuation, U/L case,
£ sign, 96-ch. set.

‘ Reliable - strongly built,
100 M.ch. head.

Knock down price!

£499

Interfaces -

Pet £45 Ohios £10
TRS-80 £40 Sorcerer £8
Apple £45

| mmaculate!

IBM golfball printer
ideal for
word-processing

‘ Forget expensive Spin-
Wheel printers - the
Golfball produces equal
quality at up to 15 ch. per
sec. ‘ Match various
typewriter styles with IBM
interchangeable heads.

‘ Completely reliable - each
machine rebuilt by 1BM
trained engineers and fully
guaranteed. ‘ Precision
form-filling possible with
15 in. pin-feed platen.

Limited supply!

£595

Interfaces -

Pet £45 Ohios £10
TRS-80 £35 Sorcerer £8
Apple £45

H

deder for Bath, Bristol and SW

el: Bath (25) 28819

Westockcomponents.test instruments,tools etc.

silent!

TCM 100
Thermal Printer

‘ Stop disturbing others with
noisy printout! * Neat, clear,
96-ch.set,U/Lcase&symbols.
‘ Matches Pet/Apple line
lengths. * Fast, 40 ch/s
bidir. * Reliable - robust -
only two driven parts.

‘ Plug in and go, built in PSU,

detailed manual. ‘ Thermal
paper 4\2in wide x 80 ft,
less expensive than electro-
sensitive paper.

A snip

Interfaces -

Pet £45 Ohios £10
TRS-80 £40 Sorcerer £8
Apple £45

Full after-sales service in our own Wor SHSBS

fomnder: 00

anrf al] 1. mc°du/ator
A a catesto plug

to your own TV set anri

TRS80

6K of user RAM for decent

8ne yearguarantee onall machines

Clo7

\
Gnpeewthied /ad *
What

mn d fna\?yals
more could you ask: ~AP,a"si’°n interface £199 on

2001-8N

m (8K RAM

Newlagelejrad)

2001 - 16N (16K RAM and new large keyboard) £590
2001 - 32N (K RAM and new large keyboard) £690
External cassette deck, suitable for all Pets  £53

CBM dual drive mini floppy

Tractor feed printer with Pet graphics £499
Annnpethigh-res. graphicsz% £259
r°u can afford7omm™ 2 m m
. - with the Ohio CI-
As imported, furty p
¢°mpiete with
bu<™'converted
UK std- (conversion
instructions supplied) QS S S 1 S 6 __x i I
Microsoft floating-point BASIC u 2lessor, fast 8K
Superior Uilities, 53 key kev hni SV '° *e»rn)
o”er case, user-defrnabfe keys 9" MO uPPera«
Ultra-fas, and powerful machine coh.”**  9raphICS chs |
In,rica,e soldering or metal !'n , i T keyboard- A
Ik . assembled in ready-made case mputersupplied
It Programmes in 4K RAM ?pasonable sued
1"sdiscs, primer.a v ~at/L"'0 24" case.
Ed,tor a"d Extended Monitor 7 1  Assenbler
h bility/reliability 1 K
ShEpRER RBIL IRR Y ag”
recorder - all cables supp™ 4 °rfown ca“ ette
N
Computerama Ltd 22\§SEA59D
Harpers Kensingtion
Showrooms Credit cerd orders accepted

by telephone
for immediate despetch.

Loads of software-ask for list!

London Rd Bath, Avon
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MEET THE FAMILY

...THERE MUST BE ONE HERE FOR YOU

Tne Exidy family is a sophisticated range of products designed to meet the ever increasing variety of computing needs,
including home and business uses, educational and laboratory applications, industrial process control etc.
The Exidy range has been designed with built-in growth capacity to take the risk factor out of computer investment. The
Sorcerer Computer now has a memory expansion capability from 8K up to 48K within its own cabinet, enabling the
system to grow with your needs plus the ability to add many additional plug-in facilities such as disk drives and
pre-programmed ROM PAC's.
The standard configuration includes a 63 key typewriter-style keyboard and a 16 key numeric pad. Remote control for
dual cassettes. Serial RS232 and parallel interfaces, Z80 processor, 4K resident operating system, 8K Microsoft BASIC in
separate plug-in ROM PAC cartridge, 64 character x 30 line display, 128 upper/lower case ASCIl character set and 128
user defined graphic symbols, operators manual, introduction to basic programing, connecting leads. All Exidy equipment
is backed up by a 12 month warranty covering both parts and labour.
The Word Processing ROM PAC features auto wraparound, dynamic curser control, variable line length, global search
and replace, holding buffer for re-arrangement of text, right justification, line width and line to line spacing, underlining
or boldfacing, text merging and a macro-facility permitting tasks such as formletter typing, multiple column printing of
automatic forms entry.

Or send coupon

for further information to:

SOLE DISTRIBUTORS

Geoff Wilkinson
LIVEPORT DATA PRODUCTS

Now contact your nearest dealer: The Ivory Works, St. Ives, Cornwall.
0736-798157

The NORTH
SASIC COMPUTING. Oakville. Oakworth Road. Keighley, W Yorkshire. 0535 65094
E S. MICROCOMPUTERS, 7 Berkeley Precinct, tccleshall Road. Sheffield S11 8PN. 0742 668767 APLEASE SEND DETAILS OF THE EXIDY RANGE

GLYSTHYDON LTD.. Nook Farm, Rake Lane, Warton, Preston. Lancs 0772 633138
MICRODIGITAL. 25 Brunswick Street, Liverpool L2 OBJ 051 227 2535
MICROPUTE. 7 Westbourne Grove, Manchester M20 8JA. 0625 612 759
MAGNUM CONSULTANTS. 57 Fairburn Drive, Garforth, Leeds. 0532 867897

T.W. COMPUTERS, 293 London Road, Hazelgrove, Stockport. 061 4568187 1 NAME
MIDLANDS I

M & R SYSTEMS, 20 Norwich Road, Wisbech, Cambs. 0945 5900

MIDLAND MICROCOMPUTERS. 1 Cherry Wood Drive, Aspley, Nottingham 0602 298 281 | ADDRESS

GRIFFIN & GEORGE Birmingham, Manchester, London, Eastkilbride 01-997 3344

LONDON and the SOUTH EAST

MICROBITS, 34b London Road, Blackwater. Camberley. Surrey 0276 34044

SLOUGH MICROSHOP, 120 High Street, Slough, Berks. 0753 22855

HOME & BUSINESS COMPUTERS, 445 High Street, Manor Park, London E12.01-472 5107
E M. G.. 30 Heathfield Road. Croydon. Surrey CRO 1E4. 01 688 0088

G. P. W. ELECTRONICS. 146a London Road. North End. Portsmouth Hants P02 9DJ. 0705 693341
INFORMEX LTD., 8-12 Lee High Road London SE13.01-3184213

N.I.C., 61 Broad Lane, Tottenham N15. 01-808 0377

TVJ MICROCOMPUTERS, 165 London Road, Camberley. Surrey CU15 3JS 0276 62506

C.C.S. MICROSALES, 7 The Arcade, Letchworth, Herts. 046 26 73301

WALES and the WEST
ELECTROPRINT. 5 Kinasdown Parade. Bristol BS6 5UDD272 292375
TRYFAN COMPUTERS, 3 Swifts Buildings, High Street, Bangor, Gwynedd LL57 1UW. 0248 52042
TVJ MICROCOMPUTERS, 48 Gloucester Road., Bristol 0272 422061
LIVEPORT. DATA PRODUCTS, The Ivory Works, St. Ives, Cornwall 0736 798157
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IF YOU FIND A BETTER PRINTER AT A BETTER PRICE -

NEW ONLY 'BASE 2 'MODEL 800 MST Complete with 2K terminal
buffer, treater, tractor and high speed paper feed.

IMPACT PRINTER

£350

VAT

80-COLUMN

BUY IT

INTERFACES WITH
ANY MICROCOMPUTER

LOWEST IN PRICE—HIGHEST IN PERFORMANCE
FEATURES

e

Lrespavinge

8K LOW POWER RAM KIT-S 100 BUSS

SALE

£99+V AT

ASSEMBLED AND FULLY
BURNED IN

ALL BOARDS

ARE TESTED AT 4MHZ. @50~ 4ams!,

Thousands of computer systems rely on this rugged, work horse.
RAM board. Designed for er>or-free. NO HASSLE, systems use

S-100 Z80
Perfect for WIRED! £110
OEMs NOT A KIT!

14 MHZI

ASSEMBLED AND TESTED! READY TO USE! Over 3 years of design
efforts were required to produce a TRUE S-100 Z80 CPU al a genuinely

nszTt" BRAND NEWI

16K EPROM CARD-S 100 BUSS ¢55

MICROCHIPS AT MICRO
PRICES

All devices are brand new, factory
prime and full spec.

MEMORIES
2102LHPC

Low power

High performance

250NS 0.99
2114 low power 300 NS 2.95
2114 low power 250 NS 3.25
4118 low power 250 NS 18.95
4116 200 NS Ceramic 3.50
2708 450 NS Ceramic 4.50
2716 (Intel Type)

single 5 V 13.95
NEW

4315-45L 4K CMOS RAM  12.95
low power 450 NS

2532 32K EPROM 39.95
NEW SYSTEMS
78001

16 Bit CPU with segmented

address space to 8 Megabytes
£125.00

28002

16 Bit CPU with non segmented

address space to 64K bytes

£95.00

Z8000DM

A single board micro computer

that interfaces directly to any

Zilog micro system. It contains a

NEW!

CPU CARD

+ VAT

Al
Vv

+ VAT

ASSEVBLED
AND FULLY TESTED
USES 2708's!
OUR 450 NS 2708's

ARE £4.25 ea + VAT
WITH PURCHASE OF KIT

Thousands of personal and business systems around the world
use this board with complete satisfaction Puts 16K of software
on lineat ALL TIMES! Kitfeatures atop quality soldermasked and
silk-screened PC board and first run parts and sockets Any
number of EPROM locations may be disabled to avoid any
memory conflicts. Fully buffered and has WAIT STATE
capabilities.
780002 CPU, 16K words of
Dynamic RAM, a dual channel
serial 1/0 port, 32 parallel 1/0
lines and a wire wrap user area.

£1099.00

WD9000B

The Pascal Micro engine chip

set. A set of 5 chips including

the 16 bit CPU which will direc-
tly execute Pascal generated P
code (UCSD P-machine instruc-
tion set — Revision 2.0). The
only CPU in the market designed
to directly execute a high level
language at speeds five times
faster than most typical computer
systems. £199.00
WDO090A

Single board mico computer
containing WD9000 chip set,

64K bits (32K words) and single

sided 8 inch disk drive. £1495.00
CPU’s

6402 7.95
6504 7.95
6505 7.95
6800 6.95
6802 9.95
8080A 4.75
8085A 10.95
Z80 7.95
Z80A 9.95
78001 125.00
28002 95.00
WD9000 199.00
INTERFACE ICs

DM8123 1.25

G.I. COMPUTER SOUND CHIP

AY3-8910. As featured in July, 1979 BYTE! A fantastically powerful Sound

& Music Generator.

Perfect for use with any 8 Bit Microprocessor

Contains: 3 Tone Channels. Noise Generator, 3 Channels of Amplitude

Control, 16 Bit Envelope Period Control, 2-8 Bit Parallel /0 3 Dto A
Converters, plus much more! All in one 40 Pin DIP Super easy to in-

terface to the S-100 or other busses
SPECIAL OFFER: £8.25 + VAT each

ORDERING

Add £2.25
for 64 page Data Manual

DadH. %«Wﬁi@a&mﬁi
mﬁz . Eﬁ%&d@mtsm

16K STATIC RAM BOARD-S 100
|4 MHZ

BUSS
BOARD

1 Addressable
2 ON BOARD

Plus: .
Kianrd _
Brartriedd

our #l selling] Assembled + Tested

rRAM BOARD!  |\JQt 3 Kit

+76 Bl RAiESto

FEATURES
as four separate 4K Blocks
BANK SELECT circuitry (Cro-

memco Standard). Allows up to 512K on linel
3 Uses 2114 (450NS) 4K Static Rams

4 ON BOARD

SELECTABLE WAIT STATES

5. Double sided PC Board, with solder mask and

silk screened layout. Gold plated contact fingers
6 All address and data lines fully buffered

\

7 PHANTOM is jumpered to PIN 67.
8 LOW POWER under 15 amps TYPICAL from
the +8 Volt Buss

9 Blank PC B

oard can be populated as any

multiple of 4K.
Software for TRS80 Tiny’ Pascal FOR TRS-80
Now you too can have Pascall The famous Ctiung/Yuen 'tiny' Pascal has been specially
designed for the TRS-80! The full power and elegance of ‘tiny’ Pascal is at your command. Pro-
grams written in 'tiny- Pascal run at least 4 times faster.than the same program in BASIC! 'Tiny"
Pascal is also a great way to learn Pascal programming, & fun too.
Best of all, you only need a 16K Level Il TRS-80! No disk is required. The ‘tiny-Pascal operating
system is self-contained and very easy to use.
Tiny' Pascal is a subset of standard Pascal & includes. RECURSIVE PROCEDURE/FUNC-
TION, IFTHEN-ELSE, REPEAT/UNTIL, PEEK' & POKE', WHILE DO, CASE, MORE! (Plus full
graphics for your TRS-80).
You can save and load programs to and from tape in both source and compiled form.
You get all this and more, plus a user:s manual for £ 95
DISK VERSION NOW AVAILABLE £39.95 + VAT
Anglophone
At last you can take complete advantage of your TRS-80 voice synthesizer. Forget about
cumbersome phonetic codes. With Anglophone' you can simply use ordinary English. Com-
pletely interfaces with BASIC, or just about any other programming language. Anglophone' ap-
plies sophisticated pronunciation rules to transform normal English spelling into speech using
the TRS-80 Voice Synthesizer. Minimumhardware: Level Il. 16K. Voice Synthesizer. Comes com-
plete with user's manual and test program. £39.95 + VAT
Talking Terminal
The ‘Talking Terminal' program turns a TRS-80 into a talking computer terminal. The 'Talking
Terminal' program receives input from a remote computer and converts it to spoken words. Its
many user options include: Instant Replay, spelled speech, silent or pronounced punctuation
and more. Minimum hardware: Level Il, 16K, Voice Synthesizer, RS-232c board and expansion
interface. £125 + vat
75150 1.25 KEYBOARD ENCODER
75154 1.25 AY-5-2376 7.95
75182 1.95
T 252 FLOPPY DISK CONTROLLER
: FD1771 B-01 Single Density
75325 3.25 f
IBM Compatible
75361 2.50
75363 3.50 _19.95
) FD1791 B-01 Dual Density
75365 2.95 f
IBM Compatible
75451 50p 39.95
74491 /2 75p '
8T26 1.75 I1ISAMS’ BOOKS AT MICRO PRICES
. Computers and Programming
8T28 1.75  Guide for Engineers 8.75
TTL Cookbook 6.45
8T95 175 yos Cookbook 6.95
8T97 1.75 Microcomputer Primer 5.45
IC Timer Cookbook 6.75
IC OPAMP Cookbook 8.75
SUPPORT DEVICES The 8080A Bugbook Microcomputer
Interfacing& Programming 7.25
6520 4.95 How to Programme Microcomputers 5.95
6522 7.95  Getting Acquainted with Microcomputers 5.95
The Z-80 Microcomputer Handbook 5.95
6532 8.95 Using the 6800 Microprocessor 4.75
6551 10.95 The Cheap Video Cookbook 3.95
IC Converter Cookbook 9.45
6810 3.75 Fundamentals of Digital Computers (2nd ed) 6.75
6820 4.25 DBUG: An 8080 Interpretive Debugger 3.50
Microcomputer-Analog Converter
6821 4.25 Software & Hardware Interfacing 6.45
6850 4.25 Introductory Experiments in Digital
Electronics and 8080A Microcomputer
6852 4.25 Programming 81 Interfacing —Book 1
8212 200 Introductory Experiments in Digital
Electronics and 8080A Microcomputer
8214 3.25 Programming 8« Interfacing —Book 2
Introductory Experiments in Digital
8216 200 Electronics & 8080A Microcomputer
8224 2.75 Programming & Interfacing —Books 1& 2 14.95
Microcomputers for Business Applications 5.95
8228 3.95 BASIC Primer 5.95
8251 4.95  The S-100 and Other Micro Buses 3.95
Z-80 Microprocessor Programming &
8253 10.50 Interfacing —Book 1 9.45
8255 4.75 Microcomputer Interfacing with the 8255
PPI Chip 9.45
8257 10.50 Z-80 Microprocessor Programming &
8259 11.95 Interfacing —Book 2 9.45
8080/8085 Software Design —Book 2 8.75
MC14412VL 7.97 Electronic Telephone Projects 6.45
EAROM
ER3400 4K 650 NS 15.95 Z-80 PROGRAMMING MANUAL
By MOSTEK, or ZILOG. The
UARTS most detailed explanation ever
on the working of the Z-80 CPU
AY-5-1013A 2.50
CHIPS. At least one full page on
AY-3-1015D 3.98 i i
IM64021PL 308 each of the 158 Z-80 instructions.
’ A must reference manual for any
user of the Z-80. 300 pages.
CHARACTER GENERATOR pag
RO-3-2513 UC 4.50 ONLY £5.95

UNIT 9-10 1st FLOOR E BLOCK

INFORMATION: Postage free on orders over £10, otherwise add 25p. Add 15% VAT to total.

MICROBYTE

Telephone 01-278 7369

36 MOUNT PLEASANT LONDON WC1X OAP Telex 895 3084
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60 characters per second RICOH RP-1600 The
fastest Daisy Wheel Printer £1290

FAST, heavy duty commercial DAISY WHEEL printer, with high

quality printout, coupled with low noise necessary for office environ-
ment. Nationwide service by NEXOS . 90 day warranty provided

atyour premises.

124 char: upper/lower case. * 10/12 chars: per inch giving 136 or

163 columns. * 15 inch wide friction platen. * /reverse Top of the

form , BOLDING , underline , and host of other features. *

Centronics type parallel interface as standard.

options: serial interface £60 * PET interface 65 * APPLE inter-

face £75.

OKI MICROLINE 80/132. THE QUIET PRINTER
YOU CAN LIV EWITH £495.

THE QUIETEST DOT MATRIX AVAILABLE' 40, 80, OR 132
COLS PER LINE,* EXCELLENT PRINT QUALITY.* 3 WAY
PAPER HANDLING : LETTERHEADS , FANFOLD , OR PAPER
ROLLS* GRAPHICS .* IDEAL FOR SOFTWARE WRITTEN
FOR LARGE 132 COL PRINTERS.* CENTRONICS PARALLEL
STANDARD. OPTIONS: RS-232, PET, APPLE.

EPSON T X-80£395
DOT-MATRIX PRINTER
WITH PET GRAPHICS.

AMADEX DP8000

Exceptional value and high reliability

PRINTS 80 COLUMNS ON 84 lines per minute, 112 cpa Parallel and
PLAIN PAPER AT 90 serial interface* as standard 96 ASQI set,
CHARACTERS/ SECOND 9 x 7 font Variable tractor Forme

: handling facilities 1K buffer store Options
ADJUSTABLE TRACTOR *

include 2K extra store IEEE interface

UPPER/LOWER CASE *
DOUBLE WIDTH PRINTING
* MICRO CONTROLLED * SELF TEST * HEAVY DUTY PRINT

ANADE XDP-8000 NEW LOW PRICE £475
HEAD USING JEWEL BEARINGS Fl(/iEF'-I(BI’\ETé-'F(EF*SEIKO FAST 112 CHARACTERS PER SECOND.* BOTH RS-232 , AND
WATCH CO OF JAPAN .INTERFACE: CENTRONICS PARALLEL, GIIEORICS PARSCLEL INTERFACES BUILT N1 UPPER/
OPTIONS: PET, APPLE, AND iSERIAL. A :
TRS-80 MODEL 1 48K
SUPER BRAIN £1875. SYSTEM WITH DUAL
NOW WITH CP/M 2.2, & DISC DRIVES'1250.
NEW GREEN SCREEN VDU,
INCREASED DISC WITH ROCK STEADY DISPLAY
STORAGE

REDESIGNED 32K EXPANSION
INTERFACE WITH TROUBLE
FREE DISC OPERATION, TWO
40 TRACK TEAC DISC DRIVES,
COMPLETE WITH CABLES.
TRIDATA SALES,
PURCHASE, INVOICING,
PAYROLL PACKAGES
AVAILABLE

TWIN Z 80-A 4MHZ.*

2 DOUBLE DENSITY DISC

DRIVES GIVING 320 K

STORAGE * 64 K RAM.

* HIGH RESOLUTION

12 INCH CRT.

80x24 LINES UPPER/LOWER

CASE * 2 RS232 PRINTER '

PORTS. * CPM 2.2 OPERATING SYSTEM. *

WORD PROCESSING & ACCOUNTS PACKAGES AVAILABLE.

TRS-80 MODEL Il £1999

LOW COST WORD PROCESSOR 1
BASED ON TRS-80 LEVEL 2 16K , CASSETTE RECORDER,
ELECTRIC PENCIL SOFTWARE, UPPER/LOWER CASE MOD,
PRINTER INTERFACE AND RECONDITIONED IBM GOLF
BALL PRINTER. COMPLETE READY TO GO 1250. FREE
MAILING LIST PROGRAM.
WORD PROCESSOR |l
SAME AS ABOVE BUT WITH 48K , 2 DISC DRIVES AND RICOH
DAISY WHEEL PRINTER . 2575.
WORD PROCESSOR Il
BASED ON SUPERBRAIN COMPUTER SHOWN ABOVE. WITH
RICOH PRINTER & "MAGIC WAND" THE ULTIMATE IN WORD
PROCESSING.LETTERS AUTOMATICALLY FORMATTED
WITH ADDRESSES FETCHED FROM SEPERATE FILE.
COMPLETE SYSTEM 3395.
TRS-80 MODEL Il £1999 INVOICING, STOCKCONTROL, SALES LEDGER, PURCHASE
STATE OF THE ART SECOND GENERATION COMPUTER. LEDGER, PAYROLL, Mailing List AVAILABLE FOR ABOVE
OVER 10,000 ALREADY SOLD IN USA, 8 SLOT BUS ENSURES COMPUTERS. FROM £250 PER PACKAGE.
EXPANSION OF HARD DISCS & OTHER PERIPHERALS., 76
Key professional keyboard, self test on POWER UP. TR-DOS &
'LEVEL 111 BASIC STANDARD. CP/M AVAILABLE AS OPTION
making a wide range of accounting educational, scientific & word
processing packages instantly usable.
NATIONWIDE SERVICE THROUGH 180 TANDY STORES &
COMPUTER CENTRES.

CUSTOMISATION OF ABOVE PACKAGES & SPECIAL
PROJECTS UNDERTAKEN

Prices quoted above do notinclude VAT. Phone or callfor further details or demonstrations.

LONDON COMPUTER STORE
43 GRAFTON WAY, OFF TOTTENHAM COURT ROAD, LONDON W.1.
TEL: 01-388 5721 OPENING HRS: 11-7MON-FRI, 12-4 SATS.
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OLIVETTI TE318

ONLY

£130
+ CARR
+ VAT

The cheapest way to 1/O to your coputer, 80
colum high quelity printer, friction feed, seria
Al inand aut, RS232, feather light keyboerd,
and inbuilt 8 bit paper tape punch and reader.
Supplied in good condition with interface dceta
and aoccessories but untested,  unguaranteed.
What nore could you ask far.

1" Paper tape 75p per rdl + pp40p

HURRY WHILE STOCKS LAST.

DYNAMIC RAM SCOOP!
INTEL 1103A 18 pin DIL 150 ns IK Rams
guaranteed full spec, complete with data.

8 for £2.99 16 for £4.99

32 for £8.50 64 for £13.99
18 pin DIL sockets 8 for £1.60

VENTEK WORD PROCESSOR
VDU TERMINALS

Stillafew available. The VDU with the GREEN screen.
Made by the VENTEK Co. with the following spec:
12" monitor, 24 lines x80 characters, upper and lower
case with descenders, 85 + keyboard, auto repeat,
ASCIl, RS232 interface, adjustable baud rates, full
cursor control, edit function, character(s) flash etc.,
etc. Latest technology used, mostly 74LS with
dynamic,rams.

Supplied in 2 grades

Grade 1 Complete tested and working £275.00 + VAT
Grade2 Conditionasseenordescribed£225.00 + VAT
Carriage Extra

Although Grade 1 sold tested and working no
guarantee offered. Anyone with circuits/
manuals please contact us.

HY GRADE SMOOTHING CAPS
MULLARD PLESSEY MALLORY SPRAGUE

1500mf 100v 60p* 3300mf 40v 50p
3300mf 63v 70p* 1mf 600v MYLAR 28p
10,000mf 15v £11 22,000mf 16vE£1.10+
100mf 250v 45p 2100mf 200vE2.50+
*Ex equipment tested +P.P. 40p

SEMICONDUCTOR
GRAB BAGS'

Amazing value mixed semiconductors, include

transistors, digital, linear I.C.'s, triacs, diodes, bridge

recs. etc. etc. All devices guaranteed brand new, full

spec, with manufacturers markings, fully guaranteed
50 + BAG £2.95 100 + BAGS £5.15

MUFFIN FANS

Keep your equipment Cool and Reliable with our tested ex equipment
“"Muffin Fans” almost silent running and easily mounted. Available in
two voltages. 110 V.AC. £5.05 + pp 65p OR 240v AC. £6.15 + pp

65p DIMENSIONS 4] x4f x| f.

DISCOUNT
Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, wc have thousands of I.C.'s Transistors,
Relays, Cap's., PCB 's. Sub-assemblies. Switches,
etc etc. surplus to our requirements Because we
don't have sufficient stocks of any one item to
include in our ads , we are packing all these items
into the -BARGAIN PARCEL OF A LIFETIME '
Thousands of components at giveaway pricesl
Guaranteed to be worth at least 3 times what you
pay plus we always include something from our ads
for unbeatable value" Sold by weight

ELECTRONIC
COMPONENTS
& EQUIPMENT

2.5kls £ 4.75 +pp £1.25

10kls £11.75+pp £2.25 20 kIs£19.99+pp«.76 |

ISOLATED 240v 4 AMP ftio AmMP
SOLID STATE RELAYS

Interface your MPU etc, with the outside world made
by the famous “Aatralux" Co. They consist of a
miniature plastic module with mounting holes con-
taining a reed retay for isolation, choke and triac.
12-20 vote D C. at a few milliamps enable on/off
control of A C. loads up to 10 ampsl The 10 amp
version should be mounted on a heatsink. 100's of
uses including power control, lighting, etc, etc.

Dimensions: 4 amp, 1y x1 xJ 10amp, 1J x1J x1
4dmp £1.45 10 amp £2.10 complete with circuit

IBM SELECTRIC 1//0 GOLFBALL TYPEWRITERS

Ideal for word processor applications, will accept a host of different typefaces for all

_ -croproces”,"e,vP =S penphera]

TTstock now test equipm.
kevboards,

correspondence uses. Supplied in good working order. After seeing the printer only
version advertised at over £800.00 we must be mad asking only £295.00 + carr. b VAT.
Why pay a fortune? Even if your computer fails you still have afirst class typewriter X

at your disposal!

ACULAB interface unit for PET, TRS80, SORCERER £165.00 * VAT

OPTO SMASH!

TIL 302/MAN 7 7 segment LED readout |

common anode direct drive (via
resistors) from 7447 £1 10 each
TIL .119/0C72 Darlington opto
isolator 3 for £1 00

TIL305 0.3 7 x5 matrix LED
alphanumeric readouts£3.75 each.
PHOTO TRANSISTOR

Fairchild FPT 100 NPN silicon 3
25ma. 4 for £

All'I.C.'s and Transistors by
well known manufacturers and fully  *
guaranteed. No fall outs. Comprehensive
data on I.C.'s 15p per type.
2N4351 N channel MOS FET
2N4352 Pchannel MOS FET
60p each £1.00 per pair
HIGH VOLTAGE NPN POWER
SWITCHING transistors BVcbho600v
BVceo 500v BVebo 15v 1c 5 amps
Pc 125 watts HFE 60 typ ft 2.5 mhz
ideal invertors, etc. T0O3 £1.60 each
4 for£5.40.

BF258 NPN 250v @ 200ma 45p each
3 for £1.08

I.LR BSBO1 2.5 amp 100v bridge rec.
P C. mount long leads 35p each 4 for
£1.08.

IN4998 4 amp 100v P.C. mount diodes
long leads 14p each 10 for £1.10.
LM309K +5v 1.2 amp regulator £1 10
each 6 for £5 .35

AG FA C10computergrade cassettescom-
pletewith librarycases68peach, 10for£5.50

We've done itagain! We've purchased alarge quantity of C PCLARE top quality
keyboard reed switches plus full QWERTY keytop sets and thrown ina PCB to
enable you to customise the keysjust as YOU want them, just add and wire an
encoder chip and you can arrange ASCII, BAUDOT, anything! Adding upto a
quality keyboard which would normally cost around £100.00. Supplied with

transformers, power supplies. scope®™ * g.

equipment. I.C/s,
s~"~rrrf-act.ono

sub assembl.es * thousands ot
four.astr.n . s

ms for callers

HOW TO
GET HERE

Victoria, London
Bridge or Holborn
Viaduct to
Thornton Heath.
1 minute from
Thornton Heath
Station.

rlayoutand assembly info atonly £26.99 -f £1 -50pp_.

S.CR's
2N3001 30v 350 ma T018 22p each 6 for £1.00
2N5061 60v 800ma T018 27p each 4 for £1 00
2N4441 50v 8 amps T0220 45p each 10 for £4 00
C106D1 400v 5 amps T0202 55p each 10 for £5 00
TRIACS
GE 12 amp 600v TO220AB 95p each 10 for £8 75
ECC. 16 amp 400v T05 38p each 3 for £1 00
AE.l. 10 amp 400v ready mounted on 2} x 2J
heatsink £1 00 each 4 for £3.75
LOW PROFILE I.C. SOCKETS

8OIL. IOp each 12 for £1.00

14 DIL 14p each 8 for £100

16D.IL Gold Plated mil grade 22p each 6 for £1 QL
22DIL 27p each 5for fl 0O

24DIL 35p each 3tor £1 00

OTHER GOODIES

2N3055 (RCA) 65p each

2N5943 RF outpul 40 volts, 1 watt up to 1000VH2
TQ5 55p each 10 for £5.00
2N4304 WN720 FET transistor 37p each 3 for £1 00
LM380NISL6051 1401 L 2watt AF amp 80p
each 8 for £6 00
CA3028B DC 120 MHZ differential-cascode amp
£100 each 3for £250
CA3011 20 MHZ wideband amp T099 case 65p
each 2 for £1 00
TMS3114 DUAL MOS 128 bit static shift reg DC

L]
5kisf£ 6.75+pp £1.801 e .

IN4004 SD4 1amp 400v diodes 7p
each 18 for £1.00

I.R. 12 amp BRIDGE RECS. 400 volt
£1.25 each.

POWER DARLINGTON SCOOP!
MJ1000 NPN 60v 90w 8 arps T8 95p each
2N6385 NPN 80v I00w 10 amps TO3 £1 25 each
MJ4030 NPN 60v 150w 16 amps T03 £2.25 each

2.5 MHZ £1 50 each 4 for £4 25

NES55 10 for £2 55

GE424 zero voltage switch, tnac SCR relay driver
TO05 can £110 each 7 for £6 50

FSA2719 8 independent diodes IN4148, IN914
typein 16 0 | | pack 38p each 3for £1 00
FPQ3725 4 NPN 50v 500ma transistors in 14

D! L pack 70p each 2 for £100

DECADE 0-9 THUMBWHEEL SWITCHES. Stackable, gold plated contacts,
dim. 33 x 43 x 8 mm. 90p each, 10 for £5.50.

Miniature Continental Series 12VDC 4c/o plug in relays £1.30 each
Greenpar 50ft BNC Chass. socket single hole fixing 65p

C90 Audio Cassettes screw type construction 45p each 3 for £1 00.

Bulbs 24v 14 watt white frosted SBC 8 for £1.00.

Bulbs 12v 100 watt clear, base similar S.B.C. 45p each.

S B C. Bulb Holders All steel cad. plated panel mount easily fixed via nut and
round hole, ideal disco displays, scoreboards, etc. 4 for £1 10

VMOS VMPI Siliconix T0O3 power FET 0-60v, DC-200 mhz will drive direct
from CMOS etc, £1.50 each, full date 30p.

Heavy Duty Flat Insulated Earth Braid 100 200 amp braided tinned copper
in heavy clear PVC sheath 50p per metre. £6 for 15 metres + PP £1 per 15 metres.
BULGIN miniature 6 way male chassis mount socket and matching free plug
60p each, 2 for £1.10.

Red L.E.D.'s full spec. 0.2 14p each. 10 for £1.25.

Red L.E.D.'s 10.125 10peach 10 for80p)

Dynamic Stick Mies 600S2 with built in on/off switch complete with lead and
rhin. jack plug£1.15 each. 10 for£10.00.

TO5 HEATSINKS "Thermaloy" black anodised press on aluminium finned
type 18p each. 8 for £1.00

BURROUGHS SELF SCAN DISPLAYS

A masterpiece of electronic engineering. This unit could be described as a miniature
VDU. Module consists of an 18 digit display area, mounting bezel, on board
character generator and decoder driver circuitry, ail measuring only 8.5' x2.25" x 1.34*.
By inputing a6 bit ASCII T.T.L. code 18 GIANT 0.4" full alpha

numeric characters may be displayed simultaneously,

addition of external logic enables the unit to scroll

along just like a newscaster. Internal 64 character

repertoire, or external inputs for special characters

are provided. Power requirements +5v, —12,
and 250v.

Supplied brand new,

complete With data £55.00 + £1 25pp

BARGAINS GALORE!
In our walk round Warehouse
N OW open Monday to Saturday 9.30-5.30

ELECTRONICS

Dept. E.T.1. 6466 NleHoft Rd., Thornton Heath, Surrey. M AILORD ER
Telephone 01 689 7702 or 01 689 6800 INFORMATION

Unless otherwise stated all prices inclusive of VAT. Cash with order. Minimum
order value £2.00. Prices and Postage quoted for UK only. Where post and
packing not indicated please add 40p per order. Bona Fide account orders
minimum £10.00. Export and trade enquiries welcome Orders despatched
Satne day where possible. Access and Barclaycard Visa welcome.

POWER SUPPLY UNITS

5 VOLT 2.5/8 AMP TTL Made for TTL this compact ex
computer systems unit features a 10 amp transformer. DC
outputs of 5 volts @ 2.5 amps and 7.5 volts @ 5 amps are
available. The 5v output is fully regulated and smoothed
with electronic current limiting. May be easily moded for
5 volts @ 7-8 amps. Sold complete with circuit, believed
working but untested. £8.25 + £1.60pp.

5VOLT 5 AMP An extremely compact unit measuring
only 125 x 175 x 83 mm, almost fully enclosed with
terminal type connections. Features such as adjustable
volts and current limit make it ideal for an MPU system.
Sold as new. £14.99 + £1.60pp.

4t ft 12-15v @ 250 ma. ITT Powercard.
Measuring only 140 x 80 x 40 mm, this precision totally
enclosed PSU should meet all your memory and negative
rail requirements. Individual pots allow independent
adjustment of both the plus and minus supply rails.
Supplied BRAND NEW with circuit and edge connector at
only£12.75 + £1.00pp.

KEYBOARDS

* 76 KEYASCII CASED *

At lasta coded 75 key cased ASCII keyboard at the
right price. Housed in an attractive light grey case,
this unit was originally made for ICL for use in air-
port reservation systems so only the BEST parts
were used. It has everything, we think, to meet
your most exacting requirements, numeric
keypad, upper and lower case, cursor controls,
single 5 volt rail, serial and parallel data outputs,
plus eight LEDs mounted on the case. Supplied
with circuits, believed brand new, but may have
minor scratches on cases.

Only £4350 + £1.60pp
0 LOW PRICE CHASSIS @O

A special bulk purchase enables us to* offer the above keyboard at a
lowest ever price. 49 coded keys encoded into a direct TTL compatible
7 bit output. Features such as delayed strobe. 5 volt QC. single rail
operation and rollover protection meke this an absolute must for the
MPU constructor! Supplied complete with connection diagram and edge
connector, at a secondhand, —

"notimetotest” f O fy

price of only A— w

SUPER CASED VERSION Same as above spec, but housed
in attractive two tone moulded, free standing case. Unit also

includes an all TTL parallel to serial convertor (no details)

e + PP-£1-60

£ 2 7 .50 + P.P. £1.85

TOROIDAL TRANSFORMERS

2ffvpri sec 2x30v @ 4amps 2x 18v @ lanp £11 00+pp £195
dimensions 4 " x 2 |*
PR 240v pn sec 150 15 @ 2 amps dimensions 3 x2g £4.95+p.p. 99
TM 240v*110v pri. sec 150 15 8vA dimensions 2f x 1 £1.95+p.p. 30p
All voltages measured off load.

EFFICIENCY SMITHS
RADIAL BLOWERS

Are your hot parts sweltering? Then keep them cool
with our high efficiency radial snail type blowers Made
by Smiths, designed for continuous use in expensive
electronic equipment very powerful and quiet, gives
massive air flow to prolong component life and
reliability Easily mounted, air aperturj
2}' x 3*. Ideal linears etc.

Please state 240v or 110v i
operation. 50hz only.
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LITTLE GENIUS

If you find self-instruction manuals difficult to
follow, then meet our Little Genius.
Little Genius floppy diskettes are the fastest,
easiest way to master your micro.

Little Genius will save you time and effort,
teaching you to exploit all your micro’s facilities.

Courses now available:

1. Applesoft basic
2. Advanced Applesoft
3. Usingyour Apple

. Pet basic
. Advanced Pet basic

[Sa R

. Palsoft basic
. Advanced Palsoft
. Using your 2020

g o

For further information ask your local dealer
or contact:
Peter Brown at Suite 504, Albany House,
324 Regent Street, London W1R 5AA.
Telephone 01-580 6361.

Happy Memories

4116 200ns £4 50 4116 150ns £5-50
2114 200ns £4-75 2114 450ns £4-25

2708 450ns £4-95 2716 5 volt £14.95

MEMOREX mini discs soft sectored £19-95 per ten

SALE

We re moving shortly to new premises and don't

want to carry much. Bargains for everyone.

All prices include VAT 30p postage on orders
below £10. Access & Barclaycard. All orders to:

Dept. PCW

19 Bevois Valley Road, Southampton,
Hants. S02 QJP  Tel: (0703) 39267

COMPUTER SYSTEMS LIMITED

'MICRON?" the latest line in superb products from TANGERINE.

6502 based microcomputer

VDU alpha numeric display

Powerful monitor TANBUG

8K RAM

32 parallel 1/O lines

2 serial 1/O lines

RS 232 C/20mA loop, with 16 programmable Baud rates
Four 16 Bit counter timers

CUTS cassette recorder interface

Data bus buffering
Memory mapping control

71 Key ASCII Keyboard, including numeric keypad and with auto repeat

Including metal cabinets for both keyboard and modules
Including power supply
OK Microsoft BASIC
All the usual BASIC commands
Integer and real numbers
Integer and real arrays
Intrinsic functions ABS, INT, RND, SGN, SIN, SQR, TAB,
USR, ATN, COS, EXP, LOG, TAN.
User defined functions
READ and DATA statements
Dump and load programs for cassette recorders
Program editing command
String function for text 1/0
BASIC can call user machine-code sub routine
User machine-code interrupt handler interfaces with BASIC

iss pcw COMPUTER SYSTEMS LIMITED

For full details send 12p stamp to
Tangerine Computer Systems Limited,
Forehill, Ely, Cambs. Tel: (0353) 3633

Name

Address.
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WE CANPUT YOU THERE!

We have experience in Advanced interfacing for micro-
mainframe connection,control instrumentation and
communications.

For furtherinformation please contactJeffOrror Graham Knotton 051933 5511
Stack Computer Services Ltd, 290/298 Derby Road, Bootle, Liverpool 20.

%
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Floppy Disk System s
AT LOW COST

N FNS<KINTS 40 Traadks=£250 77 Trad<s+£345
DA NDIKINTS 40 Trads-£440 77 Trads=£645
*from Cumana Ltd?*

The high quality and very reliable TEA C 40 track FD-50A and 77 track
FD-50C 5% inch Mini Floppy Disk Drives packaged in single Disk and
Dual Disk configurations with integral mains power supply unit.

* Both FD-50A and FD-50C are Shugart SA400 interface compatible.

* FD-50A has 40 tracks giving 125K Bytes unformatted capacity.

* FD-50C has 77 tracks giving 240K Bytes unformatted capacity.

* Both models can be used in double density recording mode.

* Daisy Chain up to 4 drives on your computer system.

* Directly compatible with TRS 80, SWTP, Heathkit, Superbrain, Video Genie, etc. etc.
* Japanese quality and reliability.

* 220-240v 50 HZ mains power unit.

* Warranty and service back up from Cumana.

* * * * * * *

DEALER ENQUIRIES WELCOMED

Please add VAT to all prices. Delivery at cost will be advised at time

Cheques payable to: CUMANA LTD.,
35 WALNUT TREE CLOSE,
GUILDFORD, SURREY. GU1 4UN
TEL: (0483) 503121
TELEX: 859680 (INPUT G)



M
M MICROCOMPUTING I. SHARP MZ80K

C’s -
m 2301 . CF14250 * Z-80 based CPU *4K bytes monitor ROM
m M3300 . . £ 6/H1 * Internal memory expansion up to 48K bytes of RAM

Y - £ LBL'% * 14K extended BASIC (occupies 14K bytes of RAM)
m ) £ zalg * 107 video display unit —40 characters x 25 lines

M M0 £ 1%% * 80 x 50 high resolution graphics

MCMMSP £ ixm * 78 key ASCII keyboard alphabet (capital & small)
Y otz £ %% plus graphics * Built in music function.

5 %%22% £ %% * Fast, reliable cassette with tape counter-1200 bits/sec.
N/ 230 CTC 25V £ I3 * 50 pin universal BUS connector for system expansion
m st'(%lMM—t £ X —printers, floppy discs etc.  FROM. .. £520.00

H PO AN E % Machine code tape and manual..............cccoee.e.. £ 19.00
m CICAM+ £ 1000 Assembly code tape and manual..........c..c.c....... £ 45.00

$m %ﬁb £ 88 Sharp monitor Listing (fully commented)........ £ 15.00
. S(I\)g()SA 5 818 Sharp basic manual ..o, £ 7.00
m %QQZ ' £ 8@ KEYBOARDS ) o

: £ 15-7 Boxed 76 Key, High quality ex-Avionic
m %2& ' £ 1 computer keyboards £38.00 + £1.00
m 06501 £ 18 p&p + VAT

R *mm  awar irSend/Phone for details. il
m SPECIAL OFFERS - T«

5 e iaeo TANDON TM100 |
" 116 £ 550 5v4 Double sided disk drive  £250.00
m : SHUGART SA400

5" single sided disk drive ~ £189.00

SHARP "
MZ 80K Qy rriy i/u
atNEWBEAR B

8300 RM PRINTER

Componentsl

ACORN

* 80/132 ch. per line (switchable). ox)z SASED MICROKIT . £65.00
: 125 c.p.s. MAINS ADAPTOR oo, £ 5.00
2K Buffer. VDU K IT oo, £88.00

* V24 RS232/Current Loop interface
* Speed switchable between
110-9600 baud.

* Double width char, available under
software control.

NEWBEAR SYSTEMS FOR APPLE II.
HORIZON AND SHARP.

* Sprocket feed.
*7x 9 dot matrix
* Paper width: From 4.5” to 9.5”

PRICE.....cioiiiiennircie t .£525.00

TERMS. Official orders (min £10.00), Access t
and Barclaycard welcome, p&p 50p, PLEASE
ADD 15% VAT. SEND FOR BOOK list and
hardware catalogue.

CALLERS AND MAIL ORDER: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 305051
CALLERS ONLY: 220-222 Stockport Road, Cheadle Heath, Stockport. Tel: 061 491 2290
Ist HOORCHHCES ROAD, BIRVINGHAM

(JEN IKE,
a division of Newbear Computing Store Ltd.

Tel: 021 707 7170
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IN-HOUSE
VIEW DATA

SYSTEM

e . iinhuo pAL. >
Full specification colour viewdata system, gndyla coapatibla
compatible with Ceefax, Prestel etc. X _T ta
Implemented on Cromenco, North Star s§r3§<<5|

or an existing S100 machine.
Uses unmodified tv. viewdata ayatM
Single or multi-user,
up to 11,000 frames stored.
Intelligent ‘soft-key’ frame-editing.
Modem/autodialler will allow interface to Prestel,
the Post Office Viewdata system,
or other distant viewdata bank.

Prices from £800 to £15,000

hi-tech electronics

1Richmond Gardens, Highfield Southampton S02 1RY
Telephone (0703)555072

+ MICROS = SOFTWARE
Business systems available now for the TRS 80

Sales Ledger (OPEN ITEM/DEBTORS ANAL YSIS/STATEMENTS/ INVOICES/V AT/DAYBOOKS etc.) £2 25
Purchase Ledger (OPENITEM/CREDITORS ANALYSIS/REMITTANCE ADVICE/VAT/DAYBOOK etc.) £ 2 25
Invoicing (UPDATES SALES LEDGER/DOWNDATES STOCK/MAINTAINS BACK ORDERS) £75
Stock C ontrol (ISSUES/RECEIPTS/IMOVEMENT, USAGE, VALUATION, RE-ORDER REPORTS etc.) £200
Payroll (WEEKLY, MONTHLY, CASUAL STAFF/BONUS SCHEMES/COIN ANALYSIS/PAYSLIPS etc.) £ 2 1 8
N om inal L edger from £ 2 2 5

12 MONTH WARRANTY ON ALL PACKAGES - TAILORED SYSTEMS TO YOUR REQUIREMENTS
FOR THE BEST IN PROFESSIONAL MICRO BUSINESS SOFTWARE CONTACT US DIRECT OR CALL YOUR NEAREST TRIDATA DEALER FCR A DEMONSTRATION.

CAMBRIDGE COMPUTER STORE (CAMBRIDGE) 0223 68155 T'-niH o f Q "W/MSNT>AC» T 4'N\
COMPUTER DEVELOPMENT SERVICES (SWANSEA) 0792 26005 L JV-IMO Qi -LVXXvAL, L/O -LJUwL.
ELECTRON SYSTEMS (SANDY, BEDS.) 0767 8119 S m ith field House
A J. HARDING (BEXHILL, E. SUSSEX) 0424 220891 i
KATANNA MANAGEMENT SERVICES (CHELMSFORD) 0245 76127 U ag uc wi
optron‘cs (Twickenham) 0182 845s B irm in g h am B 5 6 B S
GPW ELECTRONICS LTD (PORTSMOUTH) 0705 693341 @Fo asi
Tel: 021 622 608656
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S O FTY Software Development System

ok

MICROSYSTEM
DEVELOPMENT
USING SOFTY

SOFTY is intended for the development of programs which will eventually become
software residing in ROM and forming part of a microsystem. During the development
stage of a microsystem. SOFTY will be connected in place of the firmware ROM via a
ribbon cable, terminated in a 24 pin DIL plug. 1

Data may be entered into the SOFTY RAM via the -»rial port, parallel port, direct
memory access, orthe keypad, and manipulated using the assembler key-functions.
When the proaram has been entered, the internal microprocessor can be turned off, and
the externalmicrosystem and its resident microprocessor allowed to access and run the
program in SOFTY's RAM and /or programming socket. In this way modification can be
made until the required program iscomplete —the contents of the RAM being clearly
visible as a 'page’' on IV or monitor. 4 pages are available. 2 of the Data RAM an 2 of
the programming socket.

In the end, when the program is complete and working, the DIL plug is removed and
replaced by an EPROM device programmed by SOFTY SOFTY is able to program the
2704/2708/2716 family which have 3 voltage rails
To help in the process of program development SOFTY has various assembler
key-functions, which include — block shift without overwriting, block store, cursor
control, match byte and displacement calculations (for jumps, etc.) A high speed
cassette interface isalso provided for storing working programs and useful subroutines
Software is supplied for serial data transfers — which means that you can write an
assembler for your favourite MPU in BASIC on your Superboard. UK 101, NASCOM, etc.
and transfer the hex code directly to EPROM via SOFTY The serial transfer program runs
in the scratchpad and can be easily loaded from cassette, or the programming socket
Besides software development and EPROM programming, SOFTY has other uses — as a
training aid, or as acontrol computer in its own right, with up to 2K bytes firmware,
1K of RAM, 22 1/O ports and Direct Memory Access.

SOFTY Kit-of-parts (including zero insertion force socket for EPROM programmer, ribbon
cable and 24 pin D | L header plug for connection to the system under development).
Price £1 15 (inc VAT, pé&p)

SOFTY power supply kit £23 (inc. VAT, p&p)

SOFTY built and tested £1 38 (inc. VAT, p&p)

Write or telephone for full details

SOFTY CONVERSION CARD -

Enables SOFTY to program the single rail
2516, (INTEL 2716), 2532.

Selection of device type and 1K block are by 4 way pcb slide switches.
Programming socket is zero insertion force. Supplied ready built with
Dip Jumper for connection to SOFTY. £46.00 (inc VAT, p&p).

EPROMs 2508, 2758,

MODEL 14 EPROM ERASERS

rrN

MODEL UV141 EPROM ERASER

Fast erase times (typically 20 minutes for 2708 EPROM)
14 EPROM capacity

Built-in 5 to 50 minute timer to cater for all EPROMs
Safety interlocked to prevent eye and skin damage
Convenient slide-tray loading of devices

MAINS and ERASE indicators

Rugged construction *

Priced at only £89.70 (inc VAT, p&p)

o W IO

MODEL UV140 EPROM ERASER
Similar to Model UV 141 but without timer
Low price at only £70 73 (inc. VAT, p&p)

WRITE OR TELEPHONE FOR FULL DETAILS OR SEND CHEQUES/OFFICIAL COMPANY
ORDERS TO

GP Industrial Electronics Limited

(Retail Sales), Skardon Place, North Hill, Plymouth

PL4 8HA. Telephone: Plymouth (0752) 28627
TRADE AND EXPORT ENQUIRIES WELCOME

Software for 8/16/32K PETs

TEXT AND ADDRESS
PROCESSOR (TAP)

Allows creation and editing of
TEXT and SECONDARY files to
operate in three modes:
-WORD PROCESSOR (Text file)
-WORD PROCESSOR with
inserts from secondary file
(letters etc)

-REPORT GENERATOR (Sec.
file) using text file to format prints.

User sets secondary file content:

Stock Lists
Spare Lists
Exam Questions

Inventories
Personnel
Pupil Records

and, of course, name and address.
Features conditional selection of
secondary file entries!

Business: 2040 disc-based
Personnel: tape-based

£40
£20

Documentation only £6
Configuration details please.
“Half Price only to bona fide Educational
establishments".
T.1.—59 Software incl. address labeller.
S.A.E. for list.

HARTFORD SOFTWARE

apple dealer

AMAZING GAMES
High-Quality computer
games & utilities

apple software

Graphics Gamfes

Bismarck —Battle the bismark
& Prinz Eugen . . . but first
you must find them!! (hi-res)

Wilderness campaign —go
adventuring in the wilds,
tackling monsters and
haggling for supplies (hi-res)

Dungeon campaign —explore
the multi-level passages,
avoiding nasties !

Text Games

Network - all the challenge of
running a company in
broadcasting

Terrorist —Do you have the
nerve to outface the terrorist
gang?

Oilwell - inheriting an oilwell
could be a roller-coaster ride!

Space - explore alien planets,
taking care of every detail, or
you may get dead!

Space Il —more unknown
riches and dangers to be faced

All 8, yes, eight! of Scott
Adams’ adventure game series

Business Utilities

Mailing list database — keep
your clients informed, with
easy selection of addressed for
multiple postings

Modifiable database —keep
any information in any format
you choose, and then recover

Computer Utilities

Higher Graphics — Design
pictures on the screen, and
animate them too, if you want
(hi -res)

Higher text - 10 colours on
the screen, and as many fonts
as you like (hi-res)

Program line editor - give
your keyboard a few hundred
extra keys!

All the hits of the west coast
faire 11!

You must have heard of the
west coast faire, held last
month in San Francisco. What
an event! All the best new
software and some very
interesting hardware, too.
Now lots of it is available in
England, from a new company
called Amazing Games.
Remember that name, because
you will soon be used to
getting the very best programs
from them!

In general, you have probably
found that alot of the
programs you buy have such
severe limitations or even,
regrettably, fatal bugs, that
they really don't get used
much, if at all.

Amazing Games does not
believe that this kind of soft-
ware is worth dealing in, and
so they went to the California,
to see if there were any high-
performance programs
available, and sure enough
their hunch was right!

They returned home
triumphant, bearing gold in
the form of the programs
described, with the promise
of more in the near future

So, if you, too, are in dire
need of reliable programs,
either for business,
programming or simply
amusement, send the coupon
below to Amazing Games,
with and S.A.E. and they’ll
return a catalogue.

Cut here ---Cut here
To: — Amazing Games
No. 3, 37 Green St.
Mayfair,
London W1

Please send me a copy of your
current (first half 1980)
catalogue. My main interest is
in: —

Business

Computing

Games

(Please mark interest)

PCW

9 Massey Avenue, Hartford, Cheshire CW8 1RF
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PONERFUL MICROS

* Multi-User *Multi-Tasking
» Multi-Language ¢ Hard Disc
Storage ¢ Word Processing

* Priced from under £5000

Languages supported include -

Basic, Cobol, Fortran.
OEM,Educational and Dealer
enquiries invited

EQUINOX

COMPUTER SYSTEMS LIMITED

Kleeman House, 16 Anning Street
New Inn Yard, London EC2A 3HB
Tel:01-739 2387 & 01-729 4460

WE'RE THE NEWEST AND MOST UP-TO-DATE COMPUTER CONSULTANTS AND
SUPPLIERS. WE'RE SPECIALISTS IN HARDWARE, SOFTWARE AND CONSULTANCY.

SOFTWARE 1£350 EAcH

SALES LEDGER INCLUDING
PURCHASE LEDGER TRAINING
INVOICING COURSE
(FOR COMPUTHINK)

m WORD PROCESSOR oN

ASSORTED GAMES AND REQUEST

INSTRUCTION COURSES
AND AVAILABLE ALMOST IMMEDIATELY:

HARDWARE 77 TRACK 5%" DISC DRIVE INCLUDING
TRS80 16K II g S DOS
ITT 2020 (APPLE)

DISC DRIVE

COMMODORE PET 32K COMMODORE - BOOK Now! o
COMMODORE DISC DRIVE - !

3022 PRINTER MEDIA 5%" from £22 for 10

COMPUTHINK DRIVE 400K 8” from £37 for 10

800K
VIDOGENIE 16K
TEAC DISKDRIVES SINGLE
DUAL
ANADEX DP8000

ALL OUR PRICES INCLUDE
VAT AND THE BEST SERVICE
BACK-UP AVAILABLE
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MAIL ORDER DEPARTMENT
CASH WITH ORDER ONLY

PET DEMAGNETISERS
2001-8 £ 495.00 Curved Head (Mains) 4.00
3016 675.00  Cassette (Battery) 12.00
3032 795.00
C2N Cassette Deck 55.00 WORKBOOKS
IEEE to IEEE Lead 25.00 TIS WORKBOOKS (NO VAT)
PET to IEEE Lead 20.00 Setof 6 18.00
3040 Disk 795.00
Computhink 400K for CONNECTORS
8K via exp/PET 825.00 PET USER/IEEE PORT 1.25
For 16/32K 895.00 PET 2nd CASS PORT
800K Unit 1145.00  Covers for USER/IEEE
24K Expandapet 320.00 PORT Connector 2.50

D52 RS232 Connectors
INTERFACES Male/Female 3.25
Small sys, Serial C 120.00 Covers 2.50
Serial B Bi-Dir 175.00
TNW2000 Bi-Dir 165.00 KIM
All IEEE/RS232 KIM 1 99.95
PETSET 1 A/D 166.00 KIM 3B 99.95
Stockists of PETSOFT & KIM 4 69.95
COMMODORE SOFTWARE

NASCOM
PAPER Nascom 1 (kit) 125.00
TCM100 Roll 2.50 Nascom 1 (Built) 140.00
Anadex/PET 80 Col 15.00 Nascom 2 (Kit) 295.00
Teletype 132 Col 25.00  Power Supply (kit) 29.50
PR-40 Roll 1.00

SEND FOR OUR FULL
CASSETTES SOFTWARE & MAIL ORDER
C 12 Cass Highgrade Per PRICE LIST -
10 in library cases 4.00

DUST COVERS
DISKETTES PET (All models) £5.75
PET 3040 per 10 25.00 PET 3040 £3.50
APPLE o 25.00 COMPUTHINK DISK 3.00
C/THINK D/D Per 10 35.00 T/T 43 PRINTER 5.75

Anadex DP8000 Printer 3.50

ALL PRICES ARE EX. VAT.
PLEASE ADD 50p p&p OIM SMALL ITEMS £2.50
ON LARGER ITEMS

ALL GOODS DESPATCHED BY RETURN OF
POST OR YOU WILL BE NOTIFIED OF ANY
DELAY & OFFERED AN ALTERNATIVE OR THE
RETURN OF YOUR MONEY

Don’t delay
SEND ST.M
- NOW!
NAME it e
AdAreSS. .o Phone

INTEX DATALOG LIMITED EAGLESCLIFFE INDUSTRIAL ESTATE. EAGLESCLIFFE. STOCKTON ON
TEES CLEVELAND TS 16 OPN, ENGLAND. TELEPHONE: EAGLESCLIFFE 781193 (STD Code 0642).
CABLES INTEXRAD STOCKTON ON TEES. TELEX 58252.
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You've heard about it

Read about it — HERE IT IS
AVAILABLE EX-STOCK %
COVPLETE KIT AS PER *
MANUFACTURER S SPECIFICATION
With podsian lar 8< an board eqearsian Bducks 4118 *8+

INCLUDES HREE 16K EXPANSION
VALLE CI40 includes AL parts with every kit

+ 15%
NASCOM-2 £295 vat == A
ON DEMONSTRATION NOW 16K EXPANSION WORTH £140 <r
AVAILABLE ONLY FROM US ON THE COUPON BELOW
OPTIONAL EXTRAS 8 OFF 4118*
3 AMP POWER For NASCOM-2
SUPPLY VAT 15% Purchasers
£29.50 Post £1.50 c80 EX STOCK
For NASCOM-2 + VAT
RS232 COMPATIBLE
OUR PRICE
80 COLUMN PRINTER brand new + VAT
List price £550 If sent by carrier £5 extra £325 1 5%

JUUMAJJIJFACTURER s WARRANTY - DON T DHLAY. CRDER TCDAY

Please send me mv NASCOM 2 KIT with the FREE I"6K FxpansTon"
for £295 + VAT.

| enclose remittance to cover

Name & Address

In stock NASCOM-1 . TANGERINE . TRS80 as previously advertised

n HeNRYS

[p>nmth \...xvj Cemputer Kit Divisieh
404 Edgware Road, London, W2, England
01-402 6822
1

L 8¢ J

KEEN & COMPETITIVE!

C omputers

WE ARE SPECIALISTS.
'PET' SPECIALISTS.
HARDWARE & SOFTWARE. !

WE HAVE EXCELLENT /4 M P W k
STOCKS OF BOTH

Inc. a full range o f Commodores and Petsoft; and,
of course, our own, such as:

Stock Control & Invoicing £ 60
Random Entry & Analysis £ 40
Delivery Services £220
Work Study £150
Monthly Planner £ 7

etc. etc. (SAE for descriptive leaflet)

We will also write programs for you that you are
unable to do or get written.

YOU ARE WELCOME TO TRY, BROWSE & PUR-
CHASE AT OUR PREMISES... TRY US!

ORDERS TAKEN BY POST OR PHONE: ACCESS-
BARCLAYCARD-VISA

3 CRUNDALE AVENUE, KINGSBURY
LONDON NW9 9PJ 01-204 7525
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GATE miCRDSVSTEmMS UmITED

"Scotland's Complete Microcomputer Service

now supply and support:

HARDWARE:
Apple Il Systems and

Commodore Business Systems

A wide range of VDUs,

SOFTWARE:
Incomplete Records Accounting
Sales Ledger
Purchase Ledger
Nominal Ledger

Peripherals Stock Control
Payroll

printers, etc. Word Processing
Database

Software can be tailored to your requirements or written completely

to your specifications.

Our service is comprehensive, ranging from advice on system selection through
installation and implementation, to operator training and comprehensive
Hardware and Software maintenance.

You don't have to take our word for it.
Call us and arrange a demonstration. GATE MICROSYSTEMS LTD.,

Philips Mini

The Mini-Digital Cassette Recorder
(Mini-DCR) can operate in the following
modes : Idle, Read, Write, Backspace
and Rewind. Complementing the quality
and reliability of the Mini-Digital Cassette
Recorder are Philips mini-cassettes
certified for digital data recording
applications. These mini-cassettes use
tape which is certified for freedom from
drop-outs. Mini-cassettes have been widely
used for program loading in Philips office
computers during the last four years, and
over half a million are already in service.
Low cost, low power consumption and
compact size of the Mini-Digital Cassette
Recorders mean they are ideal for
program loading and updating applications
as well as providing a highly convenient
data capture facility.

Ample capacity for program
loading and data interchange is provided
by the 128 k byte capacity, and the high
data transfer rate of 6000 bits/sec allows
quick reading and writing of programs and

data.
PRICES INCLUDING MANUAL
MINI D.C.R. £95 ea. + VAT
INTERFACE from £42.50

INCLUDE £2.25 FOR CARRIAGE ETC.
Manual available separately price
£10.00. Refundable on receipt of
order.

CLIRRAH
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THE NETHERGATE CENTRE,
66 NETHERGATE,

DUNDEE.

TEL: (0382) 28194.

-Digital Cassette Recorder.

INTERFACE BOARD

This compact interface board was designed specifically for the purpose of interfacing the
Philips Mini DCR to a Micro-computor. Power consumption is

very low, enabling it to be powered from the micro-computer that it is serving. Flexibility
of the system was held as paramount, address decoding can be changed simply by moving

links

By using subroutines held in the micro-computer to control the system the user can make his
controlling program to suit his own particular needs and can be as simple or as complicated
as necessary.

COMPUTER
COMPONENTS

79 Crowland Rd. Hartlepool Cleveland.
TS242JN. Phone 0429/ 871900



THEYOON COMPUTER SERVICES, CMA 1L
PRICE LIST APRIL 1960

R R S S R e R e R R R R AR R e

I *T *T «S0SO WITH COLOUR CARD AND PALSOFT IN RDM.
16K £,737,00 32K fc79S>.00 48K

1.T.T. 5.25 INCH DISK DRIVES I-
CONTROLLER CARD £49.00 DISK DRIVE £299.00
PRINTER CARD <PARALLEL) £79.00
MEMORY UPGRADE (16K) FOR 1.T.T.2020 £60.00

ANAEIL X DPSO0O0O F*'RINTER =w=S? 00
ALSO NEW ANADEX APPLES IDER AND DP-9500.

11.5 BY 8.5 PAPER 4000 SHEETS £18.00

5.25 INCH MINI FLOPPIES (BOX OF TEN) £19.50
ALL CONSUMABLES AVAILABLE 111

TRAINING GIVEN.COURSES FROM IDIOT LEVEL UPWARDS 1!
SOF TWARE WRITTTEN OR AVAILABLE EX-STOCK
ALL ENQUIRIES WELCOME

ALL PRICES EXCLUSIVE OF DELIVERY

< V.A_T.

ORDER) *

#

=

EAEEEEAEAETAXITAXA AKX AKX AKX AKX AR AT AXA AKX XA EAXA AKX A EAXATAXXAAXT XXX AKX XXX AKX XAAXAXAXAAXAAXAXAAXAAXAXALAAddxdxk

* WE RECOMMEND THE B R 1 T I S H MADE ITT 2020 MICROCOMPUTER

* BECAUSE WE HONESTLY FEEL THAT IT REPRESENTS THE
& BEST VALUE FOR MONEY CURRENTLY AVAILABLE.

m

1
*

*

m

LAl EalEa e S EAEA IR e EARE AT e EARE AT e * XXXk *x EAEA IR e EARE AT e e

FULL SUPPORT WITH ALL SERVICING AND ""HANDS ON™"™ COURSES AVAILABLE

SOFTWARE ASSISTANCE LI

BEFORE PURCHASE.LET US SHOW YOU HOW TO WRITE YOUR OWN PROGRAMS....

ALL MAJOR CREDIT CARDS ACCEPTED. DON"T DELAY,PHONE TODAY.

WE APPRECIATE THAT NOT EVERYONE SPEEKS COMPUTERESE AND WE TRY TO
GIVE NEWCOMERS TO THE MICRO-CHIP ERA EVERY ASSISTANCE POSSIBLE.
FOR ADVICE AND DETAILS OF OUR COURSES AND SUPPLIES,JUST LIFT THE

TELEPHONE AND DIAL s-
TMEYDON DO IS (ESSE*> 4321
ONLY FIVE MINUTES FROM THE LONDON UNDERGROUND (CENTRAL LINE)

*

*

*

WARNING EROM THEYDON COMPUTER SERVICES,
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ELECTRONIC
SERVICING LTD.

Petact authorised distributors for central Southern England
for the full range of Computhink disc systems (dealer
enquiries welcome)

Computhink Old ROM 400K £ 795.00
New ROM 400K £ 895.00
New ROM 800K £1145.00

All + VAT

Large Keyboard PETS in stock 32K PET £795 + VAT 16K
PET Ask for delivery on 16 2040 Disc System and C.B.M
Printers. Large Extension Keyboard for the PET £89.50
+ VAT.

Stockists for Petact Business Systems (Sales accounting,
purchase invoicing, payroll, Stock Control, Nominal
Ledger and management information.

A wide range of Printers available i.e. Teletype 43,
Anadex C.B.M, Printerm

COMPUTER BOOKS —for professionals, hobbyists,
businessmen and newcomers.

ACCESS, BARCLAYCARD

Also dealers for the new Sharp MZ80K,
& distributors for ACT800 series computer system.
IN STOCK.

If you require any more information or demonstration
regarding the PET 2001/8 or any associated equipment,
programs, etc., please contact:

Marketing Department.

PETALECT ELECTRONIC SERVICES LTD
33/35 Portugal Road
Woking
Surrey
Tel: Woking 69032/68497

Shop at:
PETALECT
Chertsey Road
Woking
Surrey
Tel: Woking 21776/23637
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TOMORROW TODAY

at
irm ingham Computer Centre

Commodore official distributors

n

3016, 3032, 3008 PETs
The reliable value for money system
with after sales support, instruction
and training facilities and a wide
range of programmes.

3040 DUAL DRIVE FLOPPY DISC
The latest in disc technology.
Low cost with reliable data transfer.

3022 PROFESSIONAL PRINTER
The high specification printer.
Prints all PET characters onto paper
and accepts labels, printed forms,
cheques etc.

Apple authorised distributors
The sophisticated quality system with
areputation for advanced design and

innovation.

Camden Electronics, First Floor,
462 Coventry Road, Small Heath,
Birmingham B10 OUG.
Telephone 021 773 8240

Open Mon.-Sat. 9.30-6.00 p.m.

A MEMBER OF THE COMPUTER RETAILERS ASSOCIATION
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FROM THE PROFESSIONALS

EDITOR/ASSEMBLER PLUS

Now get every feature of Tandy's Editor Assembler and T-Bug all in one package. PLUS - many "big computer" features
to simplify your programming, editing and debugging. Its no longer necessary to waste time creating both source and object
tapes - Assembler Plus assembles directly into memory. Macros are supported, simply define a Macro and any frequently
used sequencies are automatically assembled. Assembler Plus also supports Conditional Assembly with 2 new pseudo ops,

which enable assembly if a condition is true. There are 7 new expressions available, together with an automatic ORG,
improved symbol print out and a Quash command to give you more storage space for general text editing. And that is
all just on the Assembly side! The Editor is improved with extra commands like Substitute, Move, Copy and Extend for

moving entire blocks and repeating them anywhere in the file, and for searching and substituting occurrences in old text
for new text. A Range command is available for both Edit and Find enabling you to operate on a single line ora range
of lines. Included in the package is a debugger called Z-Bug which includes all of the features of Tandy's T-Bug and
features single step execution, direct execution in command mode and symbolic references, plus up to 8 breakpoints,
rather than the single one in T~Bug. Editor/Assembler Plus is written by the original author and comes with an 80 page
Manual - best of all it costs the same as Tandy's Editor/Assembler alone

Editor/Assembler Plus for 16K Level Il. Cassette based..... £21.70 + VAT = £24.95 50p P& P

ADVENTURE

The original Adventure was written for a main frame computer and was called Adventurel and .Since then there have been
. many derivatives. The best are written in machine code like the Scott Adams series (for which label we happen to be the
sole importers !) but good as they are, they have had to be shortened to fit into 16K. This Microsoft Adventure is the
original uncut main frame version, for the first time available for a microcomputer. Once you enter the Colossal Cave,
your journey takes you through a labyrinth of caves containing active volcanoes, green snakes, sulfur lakes,killer dwarves,
trolls, five foot oysters and many many more surprises before you can collect the 25 Treasures and be a Grand Master
All the while directing your journey with commands and questions to the computer in English. Over 400 messages and
descriptions are combined in an endless number of ways in the program vocabulary. Almost literally mind blowing !

Adventure. 32K single drive minimum. Disk based ... £19.50 + VAT = £22.43 50p P& P

ASSEMBLY LANGUAGE PACKAGE

A Complete Assembly Language package for the user who requires the ultimate in programming aids. This package consists
of ~ Macro Assembler, a Linking Loader, a Text Editor and a Cross Reference Facility. The Macro Assembler accepts
Z-80 opcodes and supports a complete Intel standard macro facility including IRP, IRPC, Repeat, local variables and
ExitM. The code is assembled in relocatable modules which offer the advantages of easier coding, faster testing, debugging
and modifying. An expanded set of conditional pseudo ops allows testing of assembly pass, symbol definition and para-
meters to macros. Other assembler features include comment blocks, octal or hex listings, titles and subtitles, variable
input radix (base 2 to 16) and a complete set of listing controls. The Linking Loader provides a number of loader capa-
bilities executed by means of easy command lines and switches. Any number of programs may be loaded in user specified
locations. Internal and external references between modules are resolved automatically. The Loader also performs library
searches for system subroutines and generates a load map of memory showing the locations. The Text Editor is a random

access line orientated text editor similar to those used on the IBM 360 and PDP-10 computers. The Editor's speed and
simplicity make if easy to insert, replace, print or delete lines ;edit individual lines;renumber lines in a file and to find
or substitute specified text. The Cross Reference Facility provides a convenient alphabetical list of all program variable

names, together with the line numbers where they are referenced and defined.

Assembly Language Package. 32K single drive minimum ... £65.00 + VAT = £74.75 50p P & P

FORTRAN

The best Fortran Language Compiler available for the TRS-80 - a standard ANSI Fortran from Microsoft. The package
includes the Compiler, a Linking Loader, a Text Editor and a Fortran Runtime Library. The Compiler has a number of
enhancements to the ANSI standard: LOGICAL variables which can be used as integer quantities, +127 to -128;LOGICAL
DO loops for tighter, faster execution of small valued integer loops; mixed mode arithmetic; hexadecimal contants ;
Literals and Holleriths allowed in expressions ;logical operations on integer data AND..OR. .NOT..XOR can be used for
8 or 16 bit Boolean operations; READ/WRITE End of File or Error Condition transfer, that is, control may be transferred
to a specified statement on end of file or error encounter; Encode/Decode for Format operations to memory. The
standard library supplied includes 49 subroutines, together with routines for 32 bit and 64 bit floating point functions.
Users may write non-standard 1/O drivers for each Logical Unit Number - making the task of interfacing non standard
devices to Fortran, a straightforward one.

A A f Fortran Package. 32K single drive minimum ... £65.00 + VAT = £74.75 50p P& P

*"In § Send large SAE (27p) for our current Catalogue of TRS-80 Software. Add £1.45 for a binder.

A |k A.JHARDING CMOLIMERX1
J

28 COLLINGTON AVENUE,BEXHILL-O N-SEA, E.SUSSEX. TEL: (0424) 220391
TELEX 85736 SOTEX G FOR A. J HARDING
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CRYSTAL ELECTRONICS

CC ELECTRONICS

EPROMPT ERASER

XTAL Basic 2-2
NOWON SHARPMZ80K

All of the features of SHARP BASIC

and more. Occupies 5K less
memory, thus effectively increasing .

* SCRUBS UP TO 32 CHIPS IN 15 MINS ON 200-250V A.C. *
CONTINUOUS 253.7nM BEAM. SAFE ftSIMPLE. GUARANTEED *

memory size for programs.

* £39 cwo. £40 NETT30 DAYS:ALL INCLUSIVE .

MZ80K 20K RAM E520+VAT
(with XTAL BASIC leaves 11K for programs) + NEW PRODUCTS +
XTAL BASIC for SHARP £40+VAT

TEX 90 8K16-BIT MICROCOMPUTER £ 99

Coming Soon —PETSOFT* programs in XTAL BASIC

format for SHARP & NASCOM -
Prices as PETSOFT list+20%.

TMS9980 .TEXBUG' MONITOR .RAM .TIMER .V24 1/0. MANUALS

TEX100 IEEE S100 BUS & POWER UNITS: pair £95

NASCOM 1&2 owners—XTAL BASIC 2.2 £35+VAT

NEW EPROM version
(please state monitor used)

EPROM version runs in EOOOH-FFFFH.

APPLE Il PLUS OWNERS
APPLE INTEGER BASICondiscfoi'32Kor48K APPLE.

RUNS Z80A+64K ORAM+V24 I/0 +DISC 1/0 +2 MINIFLOPPIES:
'iIXPANDOBUSs" 4-SLOT EXPANDABLE MOTHER/EXTENDER £39
COMPACT POWER: +9v8a .+16v6a.-16v la. FROM 240v A.C. £59

£100+VAT

TELE-TEX SMART V24 T.V. TYPEWRITER from £ 99
16x64 .256 CHAR. PROGRAMMABLE SOUND ft DEVICE CONTROLS

Now you can run nearly all of your programs—

£20+VAT

* PETSOFT isa tradesmark of ACT PETSOFT LTD.

Members of Computer Retailers Association & Apple Dealers Association

Shop open 0930-1730 except Saturday & Sunday
40 Magdalene Road, Torquay, Devon, England. Tel: 0803 22699

TRADE ENQUIRIES INVITED FOR SUBSTANTIAL DISCOUNTS.
WE ALSO NEED PARTNERS FOR PRODUCTION INVESTMENT.
ALL OROERS AND ENQUIRIES POST-FREE TO:

TE X MICROSYSTEMS LTD.

FREEPOST. ST.ALBANS. HERTS. ALl 1BR

OR PHONE ST.ALBANS 64077 OUTSIDS WORKING HOURS

Personal demonstrations available at all times in our new showrooms at

30 Lake Street. Also a large range o f personal computers, books and
magazines. Barclaycard and leasing facilities available.

11 99/4

This Tl Home computer helps take the
guesswork out of problem solving,
whilst also providing a "fun" way of
education and giving stimulating
entertainment for everyone. The TI
99/4 has all the features you have been
waiting for ........ only £995* complete

with 14" colour TV with NTSC/PAL
video input — or if sold separately TI
console£665 and NTSC/PAL £375*.

Call CompUtopia for
price list.

comprehensive
* Incl. VAT

PCW 150

CoMRUIOpiA

| LIMITEd
30 Lake Street, Leighton Buzzard, Bedfordshire
Tel: (0525) 376600 24 hour Answering Service

The TX-80 offers

# 96 Ascii char, set and Pet graphics
# 80 col., 150/125 char/sec

# Condensed line, Enhanced print
#5 x 7 dot matric, 6 x7 dot matrix for graphics (+’
Our prices are incredibly low, starting at £445 + VAT but
including postage and packing.

The TX-80 is supplied with a parallel interface as standard, but
interface boards and cables for Pet, Apple, TRS 80, IEEE 488, and
Serial are available at £45 each.

THE VIDEO GENIE
SYSTEM EG 3003

|V 1 ~~f°r ~e discerning

IW UUnNIM nobbyist

A complete range of single boards
and accessories available

Acorn Controller...eeeenne. £ 35
MiCro COMPULET .o £ 65
Assembled Microcomputer. £ 79 At last, value for money
MEMOTY oot £ 95 in microcomputers.
Memory Assembled......ccccoonenen. £100 H

y £425 incl VAT
VD.U..ccieee e, £ 88 *16k User RAM plus 12k Microsoft BASIC in ROM
V.D.U. Assembled......... £ 98 “Fully TRS 80 level Il software compatible

*Huge range of software already available
*Self contained, cassette, PSU & UHF modulator
*Simply plugs into video monitor or UHF TV

(All prices exclude VAT)
AFull expansion capability for disks & printer



smallsystems ;
presents

e # )

S.SE RICOH R.P40 -
Printing Speed - 40 C.P.S. *
"~ , » Character-set - 96 characters, metal faced printwheel
. Choice of typefaces
, * '* Line width - 136 characters (10 characters per inch)
1" e » Line width - 163 characters (12 characters per inch)
*Form width - 16" o
1 1integral PET IEEE-488 Addressable Interface ' Yo
' e« (Disc compatible) P B | '
240v50Hz L.
Micro-Processor controlled »
Reputation for high reliability Yoo
Options:- .
Pin Feed Platen - * *,
Acoustic cover ' '
Form Tractor +

RS232 C Interface, Centronics Interface

*

Complete word processing systems - Commodore PET,
Software and RP40 Printer also available.

HIGH QUALITY PRINTING AT LOW COST E1590.00 inc. PET INTERFACE

Small :
Systems
Engineering

L“ I | Ited Unit F, 2/4 Canfield Place, London NW6 3BT. Telephone (01) 328 7145/6



We offer systems for the smaller business user based on

microprocessors by Apple and Microstar and supported kKFULLVY ASSEMBLED & TESTED
by extensive software for a wide variety of applications. CASE AVAILABLE
We also supply daisywheel printers by Qume, matrix

printers by Texas, and a variety of video screens. We Accessories Available include: —

sell or lease equipment and guarantee our installations Edge Connector KB15P £1.95%

in the field. AND we offer in situ service support via
our own engineers.

Numeric Key Pad KB710 £7.50*
Plastic Case (Black) KB701 £12.75*

If you have specific requirements for individual items of

hardware, come and discuss it with us. DC to DC Converter DC512 £5.00~
We're Access Data Communications . . . your flexible U.K. Orders add 15% VAT on Order total.
friends.

FULL DATA SHEET ON REQUEST
Access Data Communications Ltd., . . .
22 Hign Street, LAWY Citadel Products Limited.
Uxbridge, Middx. Dept. PCW 50 High Street, Edgware,
Tel: 0895 30831/59205 Middlesex HA8 7EP. Telephone 01-951 1848

H C GUTTER
KEKOO4 ROS
: C

ackaged information JLrocessing k#ystems

We offer a variety of turnkey systems based on APPLE Il and MICRO STAR.

It is our endeavour to give a complete service from problem determination through
to the supply of computer based solutions. We will solve the problem either with a
tailor made suit of programs, or a ready written package from another famous
software house.

We can also supply three excellent DEVELOPMENT
SYSTEMS, namely NASCOM, ACORN and NORTH
STAR HORIZON

&lcsigpkz computer

and Service

Phone for further details or...

Come along and see all of the above
equipment, plus a wide range of
peripherals, which are now on
display in our new offices and
showroom.

15 Sandhill, Quayside, Newcastle Upon Tyne
Tel: 0632 614939
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DPS.I

D
LO

76 Godstone Road, Kenley, Surrey (nr. Croydon).
Tel: (01) 668 0761/2

Professional versatile computer system with
comprehensive front panel facilities and 20-slot
motherboard. Units have substantial power
supply etc. and come with 2 or 4 MHz 280 CPU.
BUS conforms to the IEEE S100 standard.

DPS.1 from £695

Available with K2 operating systems & PASCAL/Z.
Companion Disc Drive Enclosure for on-line storage

for 250K Bytes to 2 M Bytes. NN
MIDAS

MIDAS S.100 SYSTEVIS

Substantial Mainframe to house your S100
system, with optional 5” or 8” disc drives.
Special systems built to your requirements
from Z80 CPU and other S100 boards held
in stock

Mainframes from £239

MIDAS 1: 2780 System from £680
MI DAS 2 : Z80 Disc System from £1259
MI DAS 3 :Z80 Disc System 8" from £1595

DOUBLE DENSITY recording available on MIDAS giving up to 2M BYTES of on-line storage.
Software for MIDAS includes CP/M, FORTRAN , COBOL, PASCAL and several BASICS including

XYBASIC for control applications.

Board Kits — All available as built & tested
boards

Z80 Starter kit, featuring on-board Key-

board, 2K Monitor, 1K RAM, 2x8 bit

110 Ports, Prom Programmer etc. etc. £188.00
ITHACa MPU-80 A/T £235.00
Z80 CPU, 2MHz, 1K RAM, up to 8K

EPROM, S/P 1/0 Port, four-channel

counter timer —SBC100 £159.00
Z80 CPU, as above but 4AMHz

SBC200 £177.00
Z80 CPU Board, 4 MHz, A/T

jump-on-Reset £116.00
8080 CPU Board, jump-on-reset £92.00
8K RAM Board, low power 450 n Sec

(21 L02) £79.00
16K RAM Board, low power 250 n

Sec Static A/T £195.00
32K RAM Board, extended addressing,

Static £343.00

Memory Manager, allows memory

expansion addressing to 16M Bytes —
IEEE spec £39.00
Dynamic RAM Board, 2 MHz, 16-64K £129.00
Dynamic RAM Board, 4 MHz,

16-64k, AIT from £167.00
2708 EPROM (16k) Board £60.00
2708/2716 EPROM Prog Board,
2 Textool Sockets £90.00
PROM 100 Programmer Board £110.00
/0 Board, 2S/2P, with DIP

switch selection £100.00
I1/0 Board, 2S/4P, provision 4K RAM/

4K ROM £135.00

1/0 Board, 2S/4P, with interrupts A/T £235.00
Analogue 1/0 Board, 8 ch

8/10 Bit A/T £295.00
Analogue 1/0 Board, 2 ch 12 bit

AID, 2 ch D/A £287.00
Video Interface, 16 lines, 32 or

64 ch/line (60 frames) £93.00
Video Interface, 16 lines, 64 ch/

line (1/0 Port driven) £99.00

Video Interface, IEEE spec, 80 ch

by 24 1, memory mapped up to 256 ch,

50Hz, £230.00
Video Display, 24 1, 80 ch/1, keyboard
interface, 2K RAM, special characters

available etc £198.00
Video Interface, 16 lines, 64 characters

(50 frames) £104.00
High Density Graphics from Vector, inc

$K RAM Board A/T £333.00
Real Time Clock BoaW from

Mbuntain Hardware A/T £180.00
Motherboard (8 slot with active £34.00

terminators)
Motherboard (13 slot with 4 edge

connectors) £43.00
Extender Board with logic probe for
voltage level impulses £29.00

FLOPPY DISCS

Disc Controller, 5" or 8" £139.00
Double density controller A/T £280.00
Software

CP/M on 8” or 5" £75.00
CP/M 2 £100.00
C-BASIC 2 £75.00
Microsoft BASIC V.5 £155.00
XYBASIC Extended £215.00
Microsoft FORTRAN 80 £205.00
Microsoft COBOL 80 £325.00
PASCAL/Z CP/M Version £165.00
PASCAL (UCSD) £150.00
MAC Macro-Assembler 8080

with Z80 Library £55.00
Z80 Ass, Linker & Editor £56.00
ZS1D Trace & Debug Tool £50.00
Diszilog Diassembler £35.00
Wordstar Text Editor £255.00
Supersort £125.00

WRITE OR PHONE FOR CATALOGUE
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INTERACTIVE
toafca Systems

Interactive Data Systems
14 Buckman Close Greenleys 1Milton Keynes MK12 6AB

Telephone (0908) 313997

DATA PROCESSING SYSTEMS - INDUSTRIAL CONTROL SYSTEMS

Sales — Design, — Manufacture

Norlett House
Dormer Road Thame
Oxon 0X9 3UC
Telephone Thame (084421) 5020

THE BRITISH S100.

At last you can buy a range of S100 boards manufactured
to the highest standards in the U.K., compatible with the

new |.E.E.E.

S100 specification and competitive in price

with anything the Americans can throw at us.

280 CPU.

SBMC

16KSRAM

FDC

TERM 40

Information
PCI

10C

A basic 4MHz CPU board with all the logic
and buffers required to drive the S100 bus.

Kit £84 A&T £105
A 4MHz Z80 single board microcomputer
featuring 2 RS232 ports (or 20mA) with
full  handshaking, 1K of scratchpad
memory, up to 16K of EPROM and a 4
channel counter/timer/vector interupt.

Kit £178 A&T £235
This is a 16K static memory board utilising
the industry standard 2114 memory chip.

Kit £174 A&T £198
Any combination of 8" and 5", single or
double sided floppy disk drives can be
handled in single or double density with
this board.

Kit £177 A&T £198
Active termination board for reduction of
crosstalk and ringing in the bus.

Kit £25 A & T £32-50

now available on the following: —

Process Control Interface, 8 channels relay
isolated output, 8 channels opto-isolated
input, 8 bit TTL 1/0, 4 x 8 bit D/A, 4x8
bit A/D.
2 channel serial 1/0, 2 channel parallel I/O.

Details from the Distributors: —

MENDIP COMPUTERS

57 Bath Road, Wells, Somerset, BA5 3HS.
Telephone: (0749) 75249

INTERTRONIX

Telephone: (0252) 722011

centrolex

83 West Street, Farnham, Surrey GU9 7EN.

SYSTEMS

(24 hr)
At your
Supefboard Il service
24 hours
a
day
Software
also for
UK101 &
TRS-80
Call now
CALL BLANK
or Cassettes
WRITE 50p
NOow! each
Software -
BS425 Pinball Wizardry 8K £6.00 VIDEO
BS426 Fruit Machine 4K £4.50 Worksheet
BS427 gu;laer Fruit N]I‘achine 8K £600 for
BS428 alactic Warfare 8K £7.00
BS429 Draughts 8K £5.50 All systems
BS430 3D-Tic-Tac-Toe 8K £6.50 £1.50/50
BS431 Solitaire 4K £5.00
BS432 Target 8K £5.50 Cassette
BS433 Motor Racing 4K £5.00 I &
BS434 Queen 4K £4.50 nserts
Labels
Hardware-
Superboard 11 8K BASICInROM, 4KRAM. £159.95 10-£1.50
CIP 8K BASICInROM, 8K RAM. £220.00 & MANY
: 8K BASICin ROM, 12K RAM MORE__
CIPMF: and 2 deno dsis £599.00
8K BASIC in ROM, 8K RAM, ALL
o Denmo Cassette, £430.00 PRICES
24K RAM, Single Mini-Floppy, 0S-65D EXCLUDE
CAPMF 37 operating system and 2 demodss £950.00 VAT

CENTRALEX-LONDON LTD

Tel: 01-318 4213/4/5/6/7

Evenings and weekends by
appointment

8-12 Lee High Rd, London SE13

9.30 am - 5 pm Mon to Fri -

Acomprehensive range of Microcomputers Equipment, Peripherals, Software and
Services for those who value Professional Standards, Guidance and Continuing
Support for Hardware and Software.

APPLE PET

TEXAS OHIO SCIENTIFIC
MICROPOLIS CENTRONICS
DIABLO QUME
MICROLINE HITACHI

INFORMEX-80 Printer

Special offer - for a limited period

For PET, APPLE, EXIDY, TRS80, ETC
A high quality, high speed printer

(125 cps) Upper and lower case letters
plus graphics as standard

Interface and cable for TRS80, PET,
APPLE or RS 232 £69 + VAT

Tractor feed option only £39

ITT 2020 EXIDY HORIZON
CROMEMCO MICROSTAR SHUGART
ANADEX INTEGRAL TELETYPE
DEC DATA GENERAL EPSON
LEXICON ETC. ETC.

ALSO Training, Consultancy, Systems Design,
Programming and Software

PAYROLL - INVOICING - STOCK CONTROL -
SALES/PURCHASE LEDGER - VAT - MEDICAL
RECORDS - EDUCATIONAL 8 ENGINEERING
PROGRAMMES - HOTEL RESERVATION - ESTATE
AGENTS - BUILDING MAINTENANCE - COBOL -
FORTRAN - ETC

Maintenance Contracts including stand-by equipment during repair
periods - Free Delivery Nationwide-Terms'arranged - Credit Cards and
official orders accepted.



Designed and manufactured by TASA Inc of
California,the TASA keyboard is a truly solid state
system that has no moving parts and is virtually
indestructible.Totally flat and measuring just
0.325 thick,6.25 deep,15.05 wide,the TASA
has full 128 position 8-bit ASCII output plus
continuous strobe,parity select.The touch
sensors are sealed intough polycarbonate which
iswashable and can withstand rugged treatment

in harsh environments. viwvvi*
Other features include:
¢ Built-in electronic shift lock. if#

« Two-key rollover to prevent accidental

two-key operation (excluding"control"and“shift").
Electronic hysteresis for firm“feel".

Signal activation time of 1 millisecond.

Output via 12-way edge connector.

CMOS compatible with pull-up resistor.

Parallel output:active pull-down,direct TTL
compatible (one load) open collector type.

The Nascom IMP (Impact Matrix Printer) features :
« 60 lines per minute »80 characters per line « Bi-directional

printing « 10 line print buffer « Automatic CR/LF #96

characters ASCII set (includes upper/lower case,$,-#,£)

e Accepts 8|" paper (pressure feed) ¢ Accepts 9-3" paper
(tractor feed) « Tractor/pressure feed « Baud rate from 110 to
9600 « External signal for optional synchronisation of baud rate

« Serial RS232 interface.

System 80 housing

(B video display and EPROM option
rn iJ C U | T L | socket,leaving a 1K user RAM.
1 1 The MPU isthe standard Z80 which
12" x 8" PCB carrying 5LSI MOS is capable of executing 158
packages, 161K MOS memory instructions
packages and 33 TTL packages.There including all

ison-boardinterfaceforUHFor 8080code. t
unmodulated video and cassette or Built price ;WL
teletype.The4K memory block is £140 4VAT, 7 J;:d

assigned to the operating system,

MEMORY « 8K Microsoft BASIC «2K NAS-SYS 1 monitor 1KVideo RAM
« 1KWorkspace/User RAM. « On-board 8 sockets provided for memory
expansion using standard 24-pin devices:2708,2716,2732 EPROMS and
£ MK4118 static RAM. MICROPROCESSOR ¢ Z80A which will run at 4M Hz
k m butisselectable between 2/4 MHz.
HARDWARE# Industrial standard 12" x 8" PCB,through hole plated,
masked and screen printed. All bus lines are fully buffered on-board.
INTERFACES « Licon 57 key solid state keyboard
1R n, <« Monitor/domestic TV interface * Kansas City cassette interface
(300/1200 baud) or RS232/20mA teletype interlace.
The Nascom 2 kit issupplied complete with construction article and
extensive software manual for the monitor and BASIC.

UluBI

High strength GRP moulding in variety of colours.
Accepts 12x8 Nascom 2 CPU board, four 8x8
expansion boards. £85 incl. frame racking,
interconnects and motherboard

Microprocessor board* (Nascom 2)

Expansion boards*

16K RAM £140 00*32K RAM £200.00

High Resolution Programmable Graphics £90 (kit).
High Resolution Colour board £140 (kit). » ~ A

‘Available in kitform.
All prices subjectto VAT.

AVAILABLE
SOON

NASCOM FIRMWARE IN EPROM
NASPEN:£25.00 + VAT +30p P +P
ZEAP 2:£50.00 +VAT +30p P + P
NAS-SYS 1:£25.00 + VAT +30p P + P

NASCOM HARDWARE

Motherboard:£5.50 + VAT +50p P + P
Mini Motherboard:£2.90 + VAT +50p P + P

4MHz Z80 CPU; TV or Video + 1200 baud
Kansas City + Serial RS 232 printer
interfaces; Keyboard; 128 character ASCII
plus 128 Graphics in 2 x 2K ROM; free
16-way parallel port; 8K BASIC; NAS SYS
operating monitor. £280 builtand tested.
Firmware &MOS ICs

Zeap Assembler (4,1 Kx8 EPROMS) £50
Nas Pen texteditor (2,1 Kx8 EPROMS) £30
NAS-DIS disassembler (3.1 KX8 EPROMS)
£37.50 « 2708 £9.50 + 2716 £26
MK4118N4£12.75 « MK4116N4£55for8

NASCOM SOFTWARE ON TAPE
8K BASIC:£15.00 + VAT

ZEAP 1:£30.00 + VAT +50p P + P
ZEAP 2:£30.00 + VAT +50p P + P

3amp PSU:£29.50 + VAT +£1.50P + P
VERO DIP board:£10.50 + VAT +50p P + P
FRAME:£32.50 + VAT +£2.00 P+ P

MICRO MART

Send your orders to: PCW/6/80

Interface Components Ltd,Oakfield Corner,
Sycamore Road,Amersham,Bucks HP6 6SU
Tel:02403 22307.Telex:837788.

Description Quantity Price

EPROMs 2708..
EPROMs2716..
MEMORIES

.£0.80 each

.£2.75 each

.£7.50 each

.£4.00 each

£12.50 each

.£7.50 each + VAT at 15%
MK3882 (CTC).. £7.50 each
VOLTAGE REGULATOR
SPECIAL OFFER
LM309K........cceeeeeeneee.90peach
Add VAT and 30p P&P to all orders Total enclosed
VISITOUR NEW SHOP Name
We stock PET, TRS 80,Sharp
MZ-80K, Atari TV games and Address
extensive range of electronic
components including ICs,
discrete semiconductors,
capacitors, resistors, VERO Access/

products, tools and accessories
for both professional and
amateur constructors.

Barclaycard No:
‘Cheques & P/Os made payable to Interface Components Ltd.
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Small ARE YOU ILL TREATING

Systems YOUR PET?
i i IS YOUR PET TIRED, LISTLESS & IRRITABLE ?
Englneerlng THEN FEED IT MORE NOURISHING SOFTWARE

Limited FROM THE NEW
IEEE-488/PET INTERFACES

Type B £186 AN 'S o f t c e n t r e
Bidirectional serial interface is fully addressable

and can have split BAUD rates RANGE

TypeC_ £120 DOZENS OF EXCITING, INTERESTING & EDUCATIONAL
Serial interface - output only PROGRAMS, MOST WITH SUPERB GRAPHICS & MANY
PET disk, compatible, RS232 C Handshake WRITTEN BY JIM BUTTERFIELD

(Printer Busy), switch selectable Baud rates,

Listen Address link selectable. GAMES -BUSINESS "EDUCATION
TypeCS £132 SCIENTIFIC & UTILITY

Serial interface output only with switchable SEND STAMP FOR CATALOGUE TO DISTRIBUTORS
character sets to match the new PET’s lower

case Screen mode, otherwise as Type C. 26 ALBANY ROAD

All interfaces are crystal controlled D(SF;FIWAEE L D&T[,)) RAYLEIGH ESSEX

Type G.P.l. A.P. £249
Micro-based, bidirectional with buffering. (FREE VOUCHER WORTH £2 WITH CATALOGUE)

The General Purpose Interface allows free use
of PET's INPUT # statement without hangup
problems. Software changeable BAUD rates
optional features include: Second Serial PROGRAMMERS! HAVE YOU WRITTEN REALLY ORIGINAL PROGRAMS
1.O. Port, 20 mA Loop I.O.

AREA AGENCIES & OVERSEAS DISTRIBUTORS INVITED

OF OUTSTANDING QUALITY ? WE PAY GOOD ROYALTIES FOR THE

Addressable para||e| (disc Compatib|e) RIGHT MATERIAL - SEND CASSETTE FOR ASSESSMENT AND YOU
for Centronics, Anadex etc. £106 WILL RECEIVE ANY OFFER WITHIN A WEEK !
Non addressable parallel £45

P.S. LOTS OF SOUND & PRINTER PROGRAMS IN THE RANGE
TV/Video monitor interface £35

Real Time Audio Spectrum Analyser for DISCOUNT PRICES!

Commodore PET Microcomputer

32 Channels 13 Octave Filters, 1K ROM TOPQUALITY MONEY-BACK GUARANTEE ALL FACTORY PRIME
ROUTINES on board for analysis and
. . ! N MICROPROCESSOR ICS UARTS
graphical display. USR Functions for linkage to 280 915 5800 795 AY-5-1013A 395 AV-3-1015A 510
. . 2-80A 1195 6802 1150 AY-3-1014A 650 TRIG02A 350
PET basic operating system £450 8080 550 6502 950
o i ¥ LINEAR LM 3407 Series 115
PET MEMORY EXPANSION i pen R @ e s
BOARDS INTERNALLY MOUNTED MICROPROCESSOR SUPPORT ICS LM 307N-8 25 LM 3900N-14 58
8212 275 280-PI0 695 LM 307H 25 LM 3909N-8 99
8214 450 Z80A-PIO 825 LM 308H 75 LM 739DC-14 99
8216 275 280-CTC 695 LM 311N-8 59 LM 741CN-14, 19
8224 295 ZB0ACTC 825 LM 319H 90 LM T47CN-14 59
24K £328 8226 225 Z80-DMA 2495 LM 320K Series 135 RC 1556NB-8 125
8228 495 Z80A-DMA 3295 LM 320T Series 115 LM 4250CH 95
32K £432 8238 490 780-510/0 3395 LM 323K 495 CA3130T 225
8251 595 Z8CA-SI0/0 3795 LM 339N-14 98 LM 4136N-14 95
8253 1950 28Q-SI0/L 3395 LM 340K Series 135 LM 33T 125
8255 570 Z80A-SIO/L 3795
Sloo BOARDS 8257 1950 28G-51012 3395 SOCKETS
8259 1950 Z80A-SICI2 3795 Low Wire Wrap #3 Low Wire Wrap #3
i 6810 475 6860 895 profile  Gold  Tin profile Gold  Tin
DynamIC Memory Boards :gg? ggg gﬁgg 275 BPin 14 49 29 22Pin 28 99 69
.. . L 5 B 1pin 16 51 37 2P 16 99 70
IEEE-S100 Specification Tir.iing 6850 410 6532 1995 iepn 20 6L 4 24P 3 110 8
6852 390 6551 1375 18 Pin 0 89 59 28Pin 39 139 110
Transparent on Board Refresh MEMORY+ RAMS + PROMS « EPROMS  20Pin 28 89 60 40Pm 85 175 140
4Mhz Z80 Operation with no wait states LIMITED QUANTITIES
: 450 210t-450 ns SPECIALS OF THE MONTH
Fully tested and Burned In B attnasons While Supply Lasts
K I : ilabl 42 1L02-450 ns ECL 10146L RAM 1024X)-29 ns 595
Bank Select versions available - 1;5: ;ﬂ;z:g " AM 3705 PMOS 8-Ch Multiplexer 895
. -450 ns
North Star, Cromemco and Alpha Micro %oy e o 4
-450 5. s
1.0. Port Bank select 295 2716-450 ns 95H90 Hi-Speed Div 10/11 Prescaler 1095
Bank Size to 64K in 16K increments N L 7107 CPL 3 ik Al Con 160 1o
TV/ISOUND GENERATORS AY-5-2376 Keyboard Encolder. 88 Keys 1050
. SN76477  Complex Sound Generator AY-5-3600 Keyboard Encoder 90 Keys 995
Size Standard Bank Select AY-3-8910 Gl Sound Gen (Add $5 00 for manual) 64 Pgs 1488 or 1489 Liner DnverReceiver 99
64K £449 £595 AY-3-8500  European IV Game 18-Pin Low Profile Sockets End Stackable 10
48K £398 £539 HOW TO ORDER.U.S. Funds only. Order by phone,
mail or TWX. $25 minimum. Prices valid through last day
32K £346 £483 of cover date. Add 10% for shipping and handling.
Guaranteed satisfaction. Some items subject to prior
sale. We are not responsible for typographical errors.
P&T I E E E '4 8 8 In te rface We also handle Volume Orders. Contact us for your IC
Provides S100 computers with IEEE-488 £350 and Computer Shortages.

Controller, Listener, Talker, Capability

CXMPUTER

All prices exclude VAT
P&P £5.00 (includes Securicor Express Delivery)

Unit F, 2/4 Canfield Place, London NW6 3BT.

Telephone (01) 328 7145/6 YOUR EXPORT 1401 E. Borchard
EXPERTS! Santa Ana, CA 92705

OVER 51,000,000.00 (714) 953-0604
INVENTORY TWX/TELEX 910-595-1 565

INTERNATIONAL
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8" DISK DRII/ES
Vor | IYIEGABYTEON-LInE

Avallable either as:
| COMPLETE SYSTEIT1 FROITL £1400+ MAT.

Z>2nEBYTESYSIEN m £1100 HAT.
3.CONTROLLER ONLY ROITI £215 +IW.T.

FARMPLAN/SVA Tel:0989 4321
Netherton Ross-on-Wye Herefordshire

..British SIOO BOARLS..

(MANUFACTURED IN THE U.K. BY INTERACTIVE
DATA SYSTEMS)

IDS SBMC Single Board Micro Computer, Z80A, 4MHZ, KIT £178
IK RAM, up to 16K EPROM, 2 SERIAL A&T £235
PORTS!
IDS 16K SRAM 4 MHZ Static RAM using 2114 chips. KIT £174
A&T £198
IDS DFDC Double/single density, Double/single sided KIT £177
Floppy Disc Controller, up to 4 drives. A&T £198
IDS SFDC As IDS DFDC but Single Density only. KIT £109
A&T £140
IDS 10C 2 Serial, 2 Parallel port 1/0 Controller. KIT £107
A&T £130
IDS PCI 10 Process Control Interface, opto-isolated,
TTL and analogue inputs, relay, TTL and KIT £195
analogue outputs (multichannel) A&T £223

£15OFF'4mI£ Rm ACCEL Speeds execution of correct Level 2, BASIC
" J (Y] Compiler for  programs by compiling the common
TRS80 BASIC statements to Z80 machine-code.
(CASH ORDERS RECEIVED BEFORE 10th JUNE 1980)
« Develop and debug normally.

¢ Compile for production work.

IDS 780 CPU  Z80A, 4MHZ CPU board. KIT £84
A&T £105
IDS TERM 40 Active Termination Board. KIT £25 ACCEL (16K) Great value at........cccooviiiiiiiinins £19.95
A&T £32.50
ALSO DLOAD Load program segments...
7M.BD 7 slot Mother Board (excluding connectors)  EA  £16 ZBUG Debug Z80 programs
15M.BD 15 slot Mother Board (excluding connectors) EA  £24
SIOO CONN Edge connectors for Mother Board (solder tail) EA  £2.90 TSAVE Prepare system tapes
DP 8000 Anadex dot matrix printer, RS232 interface =~ EA  £495 RENUM Renumber BASIC programs..
FGRAF Fast Graphics
CHIPS
XREF Program cross-reference....
2114, 200nS low power SRAM EA £4.75 gram
2716, 450nS Single supply EFROM EA £19.95 SDUMP Symbolic dump...
Z80A,, 4AMHZ CPU EA £11.20 LIFE (16K) 48 x64
2708, 450nS EPROM EA  £6.65 :
4116 200nS Dynamic RAM EA  £595 USRN Multiple USR callS.....ccccooriiiiiiiniiicics
CATALOGUE  Includes fuller details of above items and more . . . (Free) | Southern Software programs are self-relocating,
/ J load-anywhere, machine-code, well documented.
Plea: d 15% VA o all prices, Opunder £15. MAIL ORDER ONLY
(M i .
I B SOUTHERN SOFTWARE PO Box 39, Eaitleigh, Hants. SO5 5WQ

57 Bath Road, Wells, Somerset, BA5 3HS. Telephone 0749 (WELLS) 75249



COMPLETE COMPUTER SYSTEMS

BUY . +ow CCS Microsales

THE A B C of MICROCOMPUTERS

A - IS FOR APPLE

* The Apple is great in a business environment, with
our commercial systems software.

« An Apple based Word Processing System is available
for only £1990, including software.

« File management/database systems available.

* For the technically minded there are CCS boards,

including Arithmetic Processor, ROM, |EEE 488
interface. Synchronous and Asynchronous Serial
Interface, and an A-D converter.

¢ 18 months guarantee included

B - IS FOR A BIGGER BASIC

« The ABC 80 has a 16K BASIC in ROM, Is very fast,
has excellant editing facilities, and is beautifully
made.

1t KEYBOARD, screen and digital cassette for only
£750.

The ABCS80 can be a PRESTEL terminal, aterminal
to a moduler development system OR a PDP Il or
an IBM mainframe.

«35 |I/O and special purpose boards allow the ABC
80 to interface with test instruments OR to control
machines.

C-1S FOR COMMODORE

18K with original keyboard now only £449.

*New keyboard PETS available on all sizes (8K 16K
& 32K).

1 PET dual disc (340K) or Compu/Thing dual disc
(800K) available. Also PET printer.

» on purchases exceeding £900

HIRE .. +=ovw CCS Microhire

* The leading microcomputer hire company.

* Available are: Apple, PET, Exidy Socerer, Seed

System One/ MSI 6800, NASCOM/MICROS, and
the Tandy TRS 80.

* Peripherals also available, and software!
* New monthly rates - £79 to £99 per month (8K to

48K).
ccCs MiCrOS316S HAVE RELOCATED! Visit or contact us at our new showroom
and 7 The Arcade Tel No. (04626) 73301
CCS Microh ire Letchworth Telex 261507 (Ref 3244)

Herts

PCW 158



\fourkey

To MCRCXXMPUTERS

This coupon will bring you
details of our new complete
home computer course.

You will learn all the basic
principles of computer
technology and receive full
instruction on computer
functions and programming.
Tuition is carried out at your
own pace on your own home
computer and is supervised by
our qualified computer staff.

HOME COMPUTER

Please rush me details of your
BROCHURES HOME COMPUTER COURSE
Send today for a brochure Name

on this exciting new course.

Address

Block Caps. Please

Post now, without obligation to:

British National Radio

& Electronics School.

P.O.Box 156, Jersey, Channel Isles
PCS/6

S 0 m m m c p im

QUALITY PAGKAGES EX-STOCK

WORDSTAR £240

Professional word processing facilities

SELECTOR Il C2 £180
Best selling DBMS with CBASIC hooks

IBM-CP/M COMPATIBILITY £110
3740 Data Exchange with CP/M disks

CBASIC-2 £70

Extended Disk Basic for Commercial work

Please contact us for availability of other packages

CASH WITH ORDER :
ADD 15% VAT

P&P 50p / item (£1 Minimum)
State Computer & Disk size

Telesystens Lid

P.O. BOX 12, GT. MISSENDEN BUCKS HP16 9DD
02406 5314
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THERE ORE BIGGER OPPORTUILTIES
WORKING UIITH SIMUER COfIPUTERS

Have you considered using your expertise with
Microcomputers to build a career?

We are looking for people who are highly motivated to
working with Micros and want either to enter

the business or change from the mainframe environment.
Formal qualifications or experience are unnecessary, though
familiarity with CPM and Microsoft Basic is required.

If you have the desire to join a young Microsystems House
and can work in a disciplined manner, then
write to us or telephone for an application form.

We are looking for staff at several levels.

Ludhouse Limited 2-6 Marian Road London SW16 5HR  Telephone 01-679 4321

TAKE CONTROL

OF YOUR BUSINESS AND LEISURE TIME

Come to North Kent's first Microcomputer Showroom and see how you can alleviate some of the burden of work and
enjoy your leisure time more fully.
We have a varied selection of both hardware and software along with books, magazines and ancilleries, sowhy not come
along and browse at your leisure.
Worried about fingind us, well we are opposite Gravesend's Civic Centre and 150 yards from the main line railway
station and have plenty of parking facilities within 50 yards of our premises.
We are official dealers for the Commodore range, ITT Apple and Video Genie Computers.
We also stock the Computhink Disk Drive and Printerm, Anadex and Paper Tiger Printers.

Besides stocking the full range of Commodore Software we are also North Kent Dealers for the extremely flexible
Grant Business System. Our own Software includes VAT Sales and Input Register, Estate Agency & Mailist.
We are also developing several more packages including and integrated Sales & Purchase Ledger with Stock Control.

Programmes can also be written to your
specifications.
Free training is given with all Installations
& Maintenance Contracts arranged.

SMQ STOCK CONTROL/INVOICING for the CBM 3032 Computer with Computhink
Disk Drives. Possibly one of the most comprehensive stock system available at present.
Handles up to 7000 line items on 800K drives.

Reports include Stock Update, Stock List, Stock Value, Aged Stock & Value,
Reorder Note, Invoicing, Amended Items, Stock Enquiry etc.

Call in for details or phone for an appointment at: —
S M C M IC R O C O M P U T E R S 39 Windmill Street, Gravesend. Tel. Gravesend 55813
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Explorer/85

Professional Computer Kit

£295 ...

FLEXIBILITY: Real flexibility at LAST

The EXPLORER/85 features the Intel 8085 cpu

100% compatible with all 8080A and 8085 software. Runs at 3MHz.
Mother Board (Level A) with 2 S-100 pads expandable to 6 (Level C).
MEMORY

2K Monitor ROM WITH

4K WORKSPACE/USER RAM ONBOARD S-100

1K Video RAM
8K Microsoft BASIC in ROM EXPANSION

INTERFACES

STANDALONE FULL ASC11 Keyboard Terminal, 32/64 characters per
RS-232/20Ma Loop. 4, 8bit: 1, 6 bit 1/0 ports, programmable 14 bit
binary counter/timer. Direct interface for any S-100 Board.

FULL Buffering decoding for S-100 Bus pads, wait state generator for
slow memory. Each stage has separate 5v 1A regulator for improved
isolation and freedom from cross talk. P.S.U. requirements: 8v 6.3v AC.
Runs with North Star controller and Floppies/CPM: EXPLORER/85 is
expandable to meet your own requirements with easy to obtain S-100
peripherals. EXPLORER/85 can be purchased in individual levels, kit
form or wired and tested OR as a package deal as above.

Hitachi MONITOr 9 ™ .. £127

16k Dynamic RAM Kit

Expandable to 64K on one S-100 board in 16K increments, designed for
NO wait state operation utilizing the most advanced RAM controller.

16K RAM Kiit
16K RAM Expansion Kits each....

NOW:- EXPLORER/85 with
NORTH STAR FLOPPY DISCS

North Star Double Density Disc System, 3-drive

controller and a Single 5%" Drive with regulator,

180K byte . . .£500

TWin Drive SYStem ....cccocoviiiieiiiieeeeeeeec e .£600

PETS CENTRE

LATEST PET's WITH LARGE KEYBOARD

8K £475 *RRP £795
16K £575 +vaT Or32K
32K £675

BASE 2 PRINTER £450
PROGRAMMERS TOOLKIT, £50

Full range of software available.

SEND SAE FOR COMPREHENSIVE BROCHURE

Please add VAT to all prices. Please make cheques and postal
orders payable to NEWTRONICS or phone your order quoting
BARCLAYCARD, ACCESS number.

We are now open for demonstrations and Sales, Monday-Saturday

9.30am. 6.30pm. Near Highgate Underground, on main Al into
London

HflaiuirnfiiB S

255 ARCHWAY ROAD, LONDON N. 6
TEL: 01-348 3325

EoSSSlifl!

computer centre limited

9N 2 exciting programs

- enables you to create 3D graph

from any angle and distance. As easy to use as Turtlegraphics. Procedures
include Ortho, Perspec, Rotate, View, Move to-3, View-from.

Complete with comprehensive instructions £49.95 + VAT

Apple-Doc

By Roger Wagner

An Aid to the Development
and Documentation of Applesoft Programs

This 3 program set is a must to anyone writing or using programs
in Applesoft! It not only provides valuable info, on each of your
programs, but allows you to change any element throughout the
listing almost as easily as you would change a single line!!

With Apple-Doc you can produce a list of every variable in your
program and the lines each is used on, each line called by a
GOTO, GOSUB, etc., in fact, every occurance of almost anything!

You can rename variables, change constants and referenced line
numbers or do local or global replacement editing on your listing.

Apple-Doc is a must for the serious Applesoft programmer.
Diskette complete with full documentation £24.95 + VAT.

LEICESTER COMPUTER CENTRE LIMITED
109 QUEENS ROAD, LEICESTER LE2 1TT. Tel 0533 708483

HEWART
MICROELECTRONICS

SS50 6800 SYSTEMS

MINI FOUR. PROCESSOR card: A single SS50 printed
circuit with MIKBUG monitor, keyboard port, CUTS cassette
interface, high speed tape interface, address and data
BUSSERS, crystal clock, baud rate generator and 6800
processor.

£80 in Kit form — £95 built and tested.

VDU FOUR. SS50 printed circuit with a 64 character per

line by 16 lines memory mapped TV interface. Upper and

lower case standard, graphics ROM optional.

£80 in Kit form — £95 built and tested. Optional UHF
Modulator £6.50 and graphics ROM 1 £15.

16K bytes or 32K dynamic RAM board. Single SS50 pcb
with.up to 32K of high speed dynamic RAM with invisible
refresh. Very low power consumption.

16K kit £130 - 16K built £145
32K kit £200 - built £215
QWERTY keyboard for MINI FOUR £30

Extra heavy duty Motherboard, general purpose interface
board, discs,case, micro-trainer packages available.

6800/9S, a single board version of the above system. 16K
kit with full QWERTY keyboard only £299.

WE ARE OFFICIAL APPLE DEALERS.
16K Apple now only £695 All prices exclude VAT

Hewart Microelectronics

95 Blakelow Road, Macclesfield, Cheshire
Tel: 0625 22030
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The Software Solution

We all know that a computer

Applications Software

Systems Software

system is only as good as the *« Nominal Ledger * CP/M

software and that much of the + Sales Ledger * MP/M

applications software hitherto « Purchase Ledger « MBasic 5.0 (CP/M) Interpreter/
available has proved to be the Payroll Compiler

weak link. Written in Microsoft
basic for use with CP/M based
hardware, Interface system is
probably the most comprehensive Etc.,
and robust application software

currently available, which really

will transform your micro-

computer into an effective

problem solving tool.

Incomplete Records
Word Processing (Wordstar) » Fortran 80 Compiler
Mailing Address

.

CBasic (ll) Interpieter/Compiler

Cobol 80 Interpreter/Compiler
Pascal 8 (UCDS) Interpreter
Z80 Macro Assembler

Recommended by Logitek for the ALTOS microcomputer and Rostronics for the Micromation but of

course suitable for any CP/M based machine.

For more details contact Jim Reid or Sue Archer at:-

INTERFACE SOFTWARE LIMITED,
100, PARK STREET,

CAMBERLEY,

SURREY.

Telephone (0276) 27982.

KM

KIUGHT'S TU&C IHPUTERS

108 Rosemount Place, Aberdeen.
Tel: (0224) 630526. Telex: 739169.

Dear Microfans,

Since our letter in March’s PCW we have been very busy
selling Sharp and Nascom microcomputers, attending
exhibitions, appearing on ITV, and giving lectures. We sur-
prised fellow television dealers at their conferences at
Gleneagles and Torquay by showing them how our micros
send out all our standard letters and file masses of customer
information. These conferences were followed by two
service training seminars where we showed non-technical
people repairing TV sets using our programs and a Sharp
MZ-80K.

We have also beer busy writing programs for the Sharp.
We supply 50 programs free with every SHARP MZ-80K
including SPACE INVADERS, STARTREK, 3D - MAZE,
SPACE FIGHTER, STAMP OUT, B52 ATTACK, and many
other complex games which make full use of the SHARP
MZ-80K excellent sound and graphics. Programs: French,
Arithmetic, sin and cosine graphs, Young’s slits, teach
tables, morse tutor, and teach music all demonstrate the
Sharp as a teaching aid. The memory dumper, disc-assembler,
byte searcher, hex poker and our new renumber program
demonstrate the power of the Sharp MZ-80K and these five
important programs are only obtainable from us.

Uni-directional serial, bi-directional serial, and parallel
interfaces are now available to connect the Sharp to main-
frame computers, plotters, etc. An excellent printer which
prints all the Sharp graphics on standard A4 paper costs
£710 including the interface. The Sharp Assembler, Text
Editor, Relocatable Loader, and Symbolic Debugger soft-
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ware set are proving to be very popular at £45. The machine
code loader is £22.

We have had lots of letters from microfans who have
already purchased MZ-80K microcomputers and they nearly
all say the same “if we had known you give away all those
programs we would have bought it from you". In response
to their requests we will sell any of our programs separately
- send for our latest list of programs for Sharp and Nascom.

The SHARP USER GROUP which we formed, with the
permission of Sharp, has gone from strength to strength
with members in 12 countries including Hong Kong and
Japan. Our Japanese member sent us a PASCAL for the
MZ-80K but it’sall in Japanese! Paul Streeter, the manager
of Sharp Microcomputers gave us a Space Invaders program
which was also in Japanese but we have converted this to
English and members enrolling into the Sharp User Group
(£3 annually) will receive a copy free along with the
SHARP USER Group NEWSLETTER.

We will have the Sharp dual floppies next month and
soon Sharp furniture. If you are thinking of a Sharp Mz-
80K (£520 for the 20K RAM Memory model) contact us
for the best possible deal, we give free UK delivery, 50 free
programs, free Sharp User Group membership, and personal
service. We confess to being microfans ourselves and we
are already using our micros for applications that our com-
petitors havent even dreamed about.

Happy computing,
Alec & Graham Knight (GM8FFX)

P.S: All the above prices are exclusive of VAT but include
free UK delivery.



Z-Plus Microcomputer System

Over One Megabyte Disk Storage

4 MHz Z-80 Processor

Two Serial and Two Parallel 1JO Ports
64k Memory

An alphanumeric keyboard

Including System Desk

Price £095O plus VAT

THE 2 PLUS SYSTEM IS MARKETED
THROUGHOUT THE UK & EUROPE
AND IS AVAILABLE THROUGH A
NUMBER OF SELECTED DEALERS

MICRO-
COMPUTERS

115-117 WANDSWORTH HIGH STREET, LONDON SW18 4HY
Telex: 8813089 INTPRM G

Telephone: 01-874 1172

— pree-
0" SSPTV
cpR O~
EPVS«W" The Versatile Microprocessor
Development Tool
Connects Direct'y to TV, can
develop, copy, burn, verify 2708,
2716, EPROMS
Has serial (RS 232) or parallel
- link with small computers.
cn tronr Can f t of a product
85 al an form par p
ot cs »n 5, development system or as a
* * ein e B
;; C»re SCf mm ! Training Aid.
» cr aa so ONLY £120 Built/Tested,
1 St 3S cfl Kit £100.00
29 FK m 3§45 So Power Supply £20
+ VAT 15%

MEMORY BARGAINS

2708 1K x 8 EPROMS
2716, SV, 2K x 8 EPROMS
4116 DYNAMIC RAM 16K

CASSETTES
c12 10 for

EPROM ERASER
£97
+ VAT

(postage free)

£4.95 + VAT
£13.00 + VAT
£3.95 + VAT

£4.50 + VAT

High Speed, high capacity model UV8
2708 Type Erased 4 to 7 mins.

Low Cost EPROM Eraser
2708 Typically 15 mins, £40 + VAT

VIDEO '100" 12" MONITORS £79 + VAT

Mai/ order to:—

Q-TEK systems Itd

arTirif

LIMITED

Scottish Office: 8 ROYAL CRESCENT, GLASGOW
Telephone: 041 332 7642

HIGH QUALITY
DOT MATRIX PRINTER

Ideal for most micros A
standard features

* 96 ASC1 1 Charts & Graphics

80 COL 125 Chars/Sec

High Reliability

Adjustable Tractors

5 x 7 Dot Matric, 6 x 7 for Graphics

TX-80B
50P &P

*
*
*
*

OPTIONS: Nascon 2 Cable
Apple I/F Board & Cable £50

£12

(postage free)

RS 232 Board & Cable £45
IEEE 488 Board &
Cable £50
Trade Enquiries Welcome
Spu-..
Inm

NASCOM 2 + 16K (Built)
Expansion Ram

NASCOM 2 (Less Memory) Kit £225
NASCOM 2 (Less Memory) Built £280

3 Amp Power Supply KIT £29.50
3 Amp Power Supply BUILT £34.00

MICROCASE £27.00

£368

Please Add VAT @ 15% to

all items
ORDERS UNDER £15
p&p 30p.

LARGE S.AEE. FOR LITERATURE

Demonstrations by appointment
2 DALTRY CLOSE, OLD TOWN, STEVENAGE
Tel: 0438-65385.
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FOR ALL YOUR MAIN REQUIREMENTS
FROM ONE SUPPLIER

JUST LIFT THE PHONE...

0252-518022/518717

Continuous Stationery —all types pre printed
including letterheads.
Listing Paper —all sizes. Continuous labels —
plain and printed. Printer ribbons. Pet,
Anadex etc.,

3M Data Recording Products
ACCO Continuous Stationery filing systems

A FEW OF OUR OUTSTANDING BARGAINS

3M Personal Digital Computing

Cassettes 10min
47p each, minimum order 10
Individually boxed 30min

53p each, minimum order 10
5%" Mini Diskettes, 100% error free,
storage box. £2.25p each, minimum order 10
as above but in plastic library

case £2.46p each, minimum order 10
8" Diskettes, 100% error free, storage box,
(state type)

From £2.60p each, minimum order 10
as above but in plastic library case
From £2.85p each, minimum order 10
NEW LINE —Smart Diskette binder,
anti static, holds 20. 5%" £15.25 each
as above but for standard 8" Diskettes £17.25 each
Add 80p post & packing for each item ordered, all despatched
within 24 hours.
11 x 912" Plain listing 60 gsm, boxed 2000 sheets only
£14.00 per box.
* ACCO paper binders, a must for all stationery filed or
regulary used, from £1.86 each
* NEW LINE — Genuine A4 size continuous letterheads,
for FREE quotation for letterheads or any other form,
send sample and state quality required.

PERSONAL CALLERS & TRADE ENQUIRIES
O WELCOME
earsons Ltd.
Lynwood House 1 Camp Road Farnborough
Hampshire GUM 6EN

rio T Cc L P fl 26 ALBANY ROAD RAYLEIGH ESSEX
LJI I LLLJLJ RrAvLEIGH (0268) 774089 (12am-8pm)

************************(E*%I)SPM*Q@'lQL&*py*ﬁ'pipquiplm@ﬂt*p“n*ly)*

PETS 'N BITS: MBW 8K £450 : 16K £625 @ 32K £715
COMPUTHINK 40QK £795 : BOOK £995
CASSETTE DRIVE with Audio Monitor & Tape Counter . £55
*GREEN SCREEN' or 'BLUE SCREEN' £5.50 (also for MZ80k)

4K - 8K CONVERSIONS £79 : 8K - 32K from £210

APPLE & ITT:
16K UPGRADE £68

ACT: 808 £3950*
824 £4950*

2020 COLOUR 16K £699
CONTROLLER CARD £48

16K. EUROAPPLE £649
DISK DRIVES £339

VIDEO GENIE: SPECIAL INTRODUCTORY PRICE
1BK RAH 12K ROM  £349
MZBOK ALL MODELS AT LIST PRICE BUT ONLY (EQUIVALENT)
HALF RATE V.A.T. i
PRINTERS: ANAOEX £560 : LA34 £875 EPSON TX-80 £495
PR40 (With PET interface) £215 others available
QUME SPRINTS5 £1899
ADCOMP X50 £465 ADCOMP X80 £565
{Pet model quoted, all connectors & full
graphics —add £90 for Sharp model)

SHARP

ODDS & ENDS: VERBATIM (PET/APPLE) DISKS £23 PER TEN

C-12 Computer Quality Cassettes £3.60 per 10

CURVED HEAD DEMAGNETISER £4, : CASSETTE CLEANING KIT £1.50
Both above HALF PRICE uiith any neui computeA puAchcuect
TELETEXT CONVERTOR (uttth nmote.) INSTANT CEEFAX/ORACLE £199.95

CURRENT SECONDHAND BARGAINS:-

EX-DEMO 32K (UPGRADE) PET £600 8K PET (0LQ ROM) £425

C2-4P DISK (IMMACULATE) 24K £825 WITH MONITOR (LIST APP.£1200)
EX-DEMO ELF 1|1 IMMACULATE, HEAPS OF EXTRAS, FULLY BUILT 8
TESTED FOR LESS THAN KIT PRICE : £325

OLIVETTI TE300 TELETYPE WITH .P/T PUNCH. UNKNOWN COND. £55

MOST MAKES SOLD/BOUGHT/EXCHANGED/CONSTRUCTED
WANTED-MUR OLD 'PETS' (EVEN DECEASED PETS FOR VIVISECTION I]
*TELETEXT CONVERTOR FREE WITH ACT S0S/S24 * PRINTER

ALL PRICES EXCLUDE V.A.T, & CARRIAGE (EXCEPT WHERE
STATED OTHERWISE). CARRIAGE CHARGED AT COST.
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WETRE IN THE
NORTHWEST!

AREYOU?.

BUSINESS SYSTEMS FOR
PROFESSIONAL PEOPLE

All our systems cover the major problem areas encountered in
running your business, i.e. Ledgers, Payroll, Stock Control,
Word Processing, Personnel Records etc.

1. For the 2. For the 3. For the
smaller more more
business. ambitious demanding
Commodore Pet GVItGFpriSGa USCH.

~~S™ yStem from Rostronics Z-Plus ACT 800 from £3,950

C2'500 from £3,950

We are available for consultation, feasability studies and general
overviews, etc. We also provide sensible, user orientated service
contracts.

For more extensive details of our services and many more
products not listed—write to or telephone

IAN KENDRICK on 051-236 5778.

North Western Systems (Microcomputers) Limited
6a Lombard Chambers, Ormond Street, Liverpool 3.

SPRING SALE  puss

AT THE ... STOP
PET KIM
8K RAM £427.00 KIM1 £93.00
16K RAM £582.00 KIM3B £96.95
32K RAM £686.00 KIM 4 £65.00
Dual Disk Drive £686.00 PET-IEEE LEAD £18.75
Printer Friction £429.99 IEEE-IEEE LEAD £23.44
Printer Tractor £453.00 PETSOFT TOOL KIT FOR
Ext Cassette £51.00 16K/32K £55.00
8K £75.00

FULL RANGE OF INTERFACES AVAILABLE FOR PET.|

NASCOM 2 - SYSTEM 80

NASCOM 2 - KIT WITH 16KRAM £295.00
NASCOM 2 — BUILT WITH 16KRAM £360.00
NASCOM IMP PRINTER £325.00

PLEASE PHONE FOR SYSTEM 80 PRICES
VIDEO GENIE EG 3003 - 16KRAM

FULLY TRS80 LEVEL Il COMPATIBLE!!

THIS READY TO GO SYSTEM ONLY £335.00
NEW DOLPHIN BD80P PRINTER

PET/IEEE, PARALLEL OR RS232 INTERFACE BUILTIN.
UNBEATABLE BRITISH VALUE AT £525.00

SOFTWARE - 10 c12's £4.50
PETSOFT 10 5%" DISKS £25.00
1000 SHEET OF PAPER £8.40

BRISTOL SOFTWARE FACTORY, COMMODORE

BUSINESS SOFTWARE, WIDE RANGE OF BOOKS &

MANUALS IN STOCK. PHONE FOR KEENEST O.E.M.

AND EDUCATIONAL USER PRICES

PHASE PHONE FOR CARRIAGE CHARGES ALL PRICES

+ VAT CHEQUES TO BUSS STOP (PHOTOACOUSTICS) LTD. |

Ring Rod Eva for details or Justcall in at the BUSS STOP

255a St. Albans Road, Watford, Herts, (entrance in Judge Street)
Phone: Watford 40698 or Newport Pagnell 610625



The long awaited

MERGE Enables any number of programs
to be joined together, either with one re-
siding in memory, or from separate tapes.

BYTE SAVER Runs through your program
taking out all the unecessary bytes, display-
ing the number as it goes along.

DELAY This command allows you to control
the actual amount of delay you want on the
screen’s read-out. The speed can be varied
by means of program statements.

RESCUE No more lost programs, as this
command will bring a program back after
accidently being NEWed.

DE-BOUNCE The Tandy keyboard’s infuri-
ating bounce is taken care of with Level IV.

SHIFT KEY ENTRIES It has 26 Shift Key
entries, whereas with holding down the shift
key and pressing a single letter, a complete
instruction appears in your program. For
example, if you were to press the letter G
GOSUB is written out for you. Or if you
press R not only is RUN written out, but is
also activated without having to press the
Enter key!

OWN SHIFT KEY ENTRIES Any of the 26
Shift Key entries can be altered to suit in-
dividual needs, with entries up to 15 charac-
ters responding to any single letter.

RE-NUMBERING Level IV contains a com-
plete re-numbering routine, allowing re-
numbermg in elght different ways.

gQirses

eecee oo oo

COMPUTER PRODUCTS

no/com /peciali/ts
Odd-on/

| SOLE UK IMPORTERS

I_EVEL |V BASIC For Tandy TRS 80 16K

ERROR MESSAGES No need to look up
those error codes anymore, all of them are
fully spelled out.

LOCKOUT RECOVERY No longer need
you be stuck in a loop and having to lose
your program, for Level IV allows you to
get out of the loop by using the Break key.

FASTER GRAPHICS You can generate
graphics between points without having to
define all the points. Graphs, pictures and
amitation are all easier.

PUT(a) AND GET@ Two extra graphic com-
mands making graphics much easier to mani-
pulate. Graphic arrays can be stored for
later use on the same or a different portion
of the screen.

£34

(The price usually asked for Level III)
NOTHING EXTRA TO PAY

Includes extensive
instruction manual

NEW MID$ A new MID$ capability enables
it to be used on the left side of an assign-
ment statement as well as the right side,
allow ng use of MID$ to replace a portion
of one string with another string.

INSTR This allows the searching of a string
for a specified sub string. It allows desig-
nation of the fields for the search.

MACHINE LANGUAGE Ten different
machine language user routines can exist in
the memory at the same time. It is no longer
necassary to POKE the starting address.

LINE INPUT This statement gives added
capability to the normal INPUT, allowing a
str.ng variable name, including punctuations,
to be used as the input. The normal Level
li question mark is also optional.

DEFINE OWN FUNCTION Enables t”e
programer to define functions or operations
that are repeated several times. All that
is needed is to do a function call instead
of writing the whole formula every time.

INPUTtyLEN This feature is used to give a
time limit in response to an input state-
ment. If the input is given before the limit
the program coninues jiormally, but if after
it can be made to branch to any choosen line.

HEX AND OCT A routine is included that
converts hexadecimal and octal numbers
into decimal numbers.

SYSTEM CLOCK There is a command
for either turning off, or on, the system
clock, if you have an expansion box. Both
commands can be program statements.

ACCESS TO RS-232 A command makes it
easy to output either a line printer or any
other device to the RS-232 port.

LOAD AND SAVE The major problem of
loading tapes with the TRS 80 is volume
setting, which is all a thing of the past with
Level 1V, as this is software controlled by
three new commands, LOAD, SAVE and
SAVE?.

Kansas City Systems, Unit 3, Sutton Springs Wood,
Chesterfield, Derby Tel 0246 850357

£25 or £10.

o DISCOUNT PEIS

8K PET with large keyboard £445, 16K £535, 32K £640
Cassette £54, Dual Floppy £730, Printer £430, Cables

BASE 2 PRINTER 800ST £375 Tractor Feed, Stepping
Motor, 3 Interfaces, 3 Character Sets, Fully

Programmable.

STOP PRESS

TOOL KIT for NASCOM 2

FULLY RELOCATABLE gives

AUTO LINE NUMBER.DELETE,FIND,HELP

TEXAS T1 99/4 £569 Third Generation Micro. Monitor

£181.

in 2x2708

AIM/KIM EXPANSION P.O.A.
NORTH STAR HORIZON 32K 2 Serial 1 Parallel £1400

INTELLIGENT RENUMBER,APPEND,HEX

PRINTER H/S ROUTINE ,KEY BOAUD

REPEAT ETC.

Soroc VDU £500

SOFTWARE FOR NORTH STAR Small Company
Payroll £55, Accounts Package £510, Tailoring P.O.A.
S-100 16K Static RAM £150. Voice 1/O -

P.O.A.

Technical Backup from Mapcon Engineers.
Prices are Excluding V.A.T.

Only £42*00

TNOTJTDTNC V.A.T.

18 Rye Garth, Wetherby,

West Yorkshire

LS22 4UL

Send for list or call:

CAMBRIDGE ROAD, ORWELL,
ROYSTON, HERTS.
Telephone: Arrington 689
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North Star * ... raxe

Sales Ledger
Nominal Ledger

Inventory& Invoicing
Purchase Ledger

* easy to use

* fully documented

*

*

*

simple operator interface
alphanumeric stock Part Numbers

fully integrated or stand alone

* full validation and range checking

The system is generated to meet
individual customer requirements.

A typical double density two disk
system will hold. —

200 accounts
99 rep/agents
150 nominals
500 nominal transactions
75 supplier orders
100 suppliers
500 account transactions
99 sales codes
99 nominal heads
350 stock items
200 order transactions
300 supplier transactions

Price: £950 plus VAT

PAYROLL £350 plus VAT
TIME LEDGER: £250 plus VAT

BENCHMARK COMPUTER
SYSTEMS LIMITED

Tremena Manor, Tremena Road,
St. Austell, Cornwall PL25 5QG
Telephone: 0458/43418
0761/62435:0726/61000
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Talk to Apple VOICE
RECOGNITION CARD
4 Demo Programs. Manual
Quality Microphone.
Full Guarantee.
£99
MICROPRODUCTS
TRSB8OLEVEL 1
PARALLEL CARD
Complete one off
as new.

£250 £25

CENTRONICS
779 PAPER

SPARE DISK
CONTROLLER CARDS STAZ:ERS

A low cost parallel card.

SUPER SOUND
GENERATOR Like ALF
but half the price.
Complete musical
tutor — quite
, sensational.
£90

PRINTERS Axiom 801

For Apple Il or PET an excellent

listing printer.

80/40/20 column. 96 characters.

120 lines per minute.

Parallel ASCII. Reverse printing.

£35 2K Buffer. 2K User Prom Memory.

SPARE GAMES
PADDLES

Software Select 3 character sizes.
2 FREE ROLLS OF PAPER.

FREE INTERFACE.

These special prices
for a limited period only.
Phone 01 626 8121 between 9.30 a.m. and 5.30 p.m.,
Monday to Friday, to avoid disappointment

All prices excluding VAT

Personal Computers Ltd.

194 200 Bishopsgate, London EC2M 4NR.Tel 01 626 8121 Telex 888264

Due to expansion we are pleased to announce the
opening of our new Computer Shop in Edgware.

We specialise in this system.

Call in and see these systems:

Word Processing. Stock Control/Invoicing.
Incomplete Records. Accounting Systems Information.
Retrieval. Payroll. Games. Programming Tutorials
and many others.

If you dont see what you want we will probably be
able to get it for you.

Pet prices start from £495.00

We also stock the QUME Sprint 5 Daisy Wheel printer
for the best quality word processing. Also call us for
the latest second hand equipment supplies.

Open Mon-Sat
9 - 5.30
Easy parking at rear of shop.
Entrance Whitchurch Lane

Davinci Computer Shop
65 High Street
Edgware

DaVinci Tel. 952 0526



Access Data
Communications
Acorn Computers
ACT Microsystems
Aculab

Advanced Computer
Products

Airamco

Almarc Data Systems

Amazing Games
Appleware
Audiogenic

B&B

Beaver Computers
Bell

Benchmark

Bits & Pc’s

BNR & ES

Bristol Software
Business & Leisure
Business Electronics
Buss Stop

Calco

Camden Electronics
Carter

CCSs

Centralex

Clearsons

Comart
Commodore

Comp Shop
Computerama

148

152

35

158

164
101/110
43
168/I1BC
133

ADVERTISERS INDEX

Computer Consultancy 144
Computer Factory 28
Computer Shop 22
Computopia 150
CRA 83
Crystal Electronics 150
Cumana 140
Currah 146
Datron 14
Davinci 166
DDP 109
Digital Design 35
Display Electronics 137
John Dobson 18
Equinox 29/144
Facit 11
Farmplan 157
Gate Microsystems 146

GP Industrial Electronics 143
GW Computers 20/21
Happy Memories 138

A.J. Harding (Molimerx) 149
Hartford Software 143
Heath 70
Henry’s 145
Hewarts 161
Hitech Electronics 142
HL Audio 161
Home & Business .35
Intelligent Artefacts 165
Interactive Data 154
Interface Components 155

LINSAC

SINCLAIR ZX80
SOFTWARE

(Sinclair tested)

FOR FREE CATALOGUE OF GAMES &
EDUCATIONAL PROGRAMS
DESIGNED FOR THE
ZX80, SEND SAE TO:

Linsac, 68 Barker Road, Middlesbrough
Co. Cleveland TS5 5ES

Submission of quality programs welcome —
Details on request

Tel. M'Bro (0642) 825033

Intex Datalog 145
Kansas City Systems 165
Keen Computers 40
Kingston Computers 24
Knights 162
L & J Computers 145
Leicester Computers 161
Lifeboat Associates 32/33
Lion Microcomputers 23
Linsack 167
Little Genius 138
Liveport 134
L.M.B. Computers 82
Logitek 93/104/162
London Computer Store 136
LP Enterprises 34
Ludhouse 160
Mendip 157
Microbits 8
Microbyte 135
Microcentre 1FC
Microsolve 73
Microtrend 67/69/71
Micro UK 9
Mighty Micro 112
Mike Rose Micros 2
Mutek 16
Newbear 141
North West 164
On Line Conferences 120
Optelco 164/156

Personal Computers OBC/166

Petalect 148
Pet Show 10
Petsoft 54/55
PIPS 152
Q-Tek 163
Rair 36
Research Machines 31
Rostronics 163
Science of

Cambridge 102/103
Sintrom Microshop 44
Sirton Products 153
Small Systems 151/156
SMG Micros 160
Southern Software 157
Stack 19/164
Strumech (SEED) 68
Sun 30
System Micros 35
Tandy 4/5
Tangerine 138
Telesystems 159
Terminal Display 81
Tex 150
Theydon Computers 147
Transam 114
Tridata 142
TVJ Microcomputers 12/13
U Micros 159
Xitan 25

CHIP CHAT

Chris (“Spangles” to all you
early Radio Caroline afic-
ionados) Cary of the Comp
Shop disclosed recently how
his outfit came to be labelled
“The New Barnet Mafia”;
apparently he knows the
power of real money and pays
on the spot for whatever he
buys, using a currency known
among desperados as “the
suitcase”.,. Sinclair simul-
ation time! On your marks.
Uncle Clive, for on your tail
are rumoured to be a clutch
of ZX80 imitators. But |
wonder how they’ll fare
getting hold of ROMs and
TTLs? .. .Better early than
on time —or so think the PR
boys at Commodore. The
new “Superpet” has just been
heavily pre-announced at the
Hanover Fair, even though
the real date of launch (UK
anyway) is to be June 14;
apparently it’s de rigeur to
announce such things at
Hanover. .. Word reaches me
that Nascom is being ever so
careful to deny that (a) a
price-hike is on the way and
(b) their machines are selling
like crazy; dealers are looking
far too happy as they shake
their heads. .. Surely mis-
overheard by our own pet
ferret —Curry’s Derek “Mr
Suds” Moon uttering some-
thing along the lines thatyou
can’t believe what you read
in the mags because the
editorial’s all been bought. ..
also it sounds like there may

be a few hiccups with “The
Curry’s Promise”? (equip-
ment/expertise over the high
street counter, up and down
the land): only Suds really
knows the score —and he’s
not telling. Oh well, there’s
always washing machines!. ..
Well | never Dept: word has
it that during the Great Byte
Shop Trauma of some
months back, Robin Wood of
Isherwoods actually entered a
bid. It’s said it was ex-Comp-
uter Weekly Micro News
Editor Martin Banks, who
dissuaded him from such
megolamanic dreams. . .
Giggle of the month:
remember the offer of a fiver
to the first person to tell us
who wrote the BASIC for the
Sinclair ZX80 (Uncle Clive
was keeping schtumm)? Well,
we received the following
phone call: (little voice)
“Hello —1 can tell you who
wrote the BASIC for the
ZX80”. “Can you indeed”,
replied Dave Tebbutt, “who
was it”? “John Grant” piped
the reply. “Very interesting”
replied Dave and, more sus-
piciously, “how old are
you”? “Ten”. “And what’s
your name”? “Crispin
Sinclair” ! “Does your dad
know you’re ringing”? “Oh,
well, no —1 thought I’d ring
to claim the fiver before he
did”. Watch it Clive, you e
Laidsing your own takeover

id!
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*J 8MHz Super Quality Modulators £4.90 >?
6MHz Standard Modulators £2.90
C12 Computer Grade Cassettes 10 for £4.00

Super Multi-rail P.S.U. +5 -5 + 12v £29.50

ETI Breakout Game — Chip and PCB  £9.90
S100 Expansion Motherboard for

Nascom | £39.00
Anadex Printer Paper - 2000 sheets £25.00

Floppy Disks 5!4" Hard &Soft Sectored £3.50

Floppy Disk Library Case 5'U" £3.50
Eprom Boards £63.00
8K Static Ram Boards — S100 £110.00
Cartridges for Grandstand £11.99
George Risk Ascii Keyboard £39.00
Cartridges for Atari

— Full Range in Stock £13.90

Interface PET IEEE - Centronics Parallel

Not decoded £49.00 Decoded £77.00

Interface to Centronics parallel for

TRS80 £75.00

Verocases for Nascom 1 & 2 etc. £22.50

Keyboard Cases £9.90
Electric Pencil for TRS80 £29.00 /e

GET YOURSELF A V*
PRINTER FOR
YOUR PET AND SAVE

A FORTUNE

only £399

Full Pet Graphics including
cables. Ready to gg.
v EX-STOCK

.0 S
c,G

VAT

y HITACHI
PROFESSIONAL
MONITORS

9 - £129
12" - £199

« Reliability Solid state circuitry using an IC and silicon
transistors ensures high reliability. *« 500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center. « Stable picture Even played
back pictures of VTR can be displayed without jittering.
+ Looping video input Video input can be looped through
with built-in termination switch. * External sync opera-
tion (available as option for U and C types) * Compact
construction Two monitors are mountable side by side in a

standard 19-inch rack. n

Vonly £356 T\g

Fully converted to UK T.V. Standard. Comes complete with
easy to follow manuals. UK Power Supply - Cassette Leads
- Sample tapes. Special box to enable yqu tq plug mtq yoqr
gwn TV. Reccmmended fqr first time-buyers. Just plug in

and gqg. Full Range gf Software Available
n Model with numeric key pad £389 + VAT
4K Level | — machine only £251 + VAT f %

* NEW REDUCED
PRICES

8K £4497
16K £549
32K £649

R a2x° The PEDIGREE PETS

for 32K
Very popular for ho'me & business use. 8K Microsoft Basic in
ROM. 8K Pet 32K & 16K with new improved keyboard.
All with green screen

~Extra cassette deck £55 Full range of software available”4

48K

EXIDY
SORCERER

For Personal or Business Use.

32K or 48K memory. 8K Microsoft Basic in ROM. Dual

Cassette 1/0, RS232 1/0. Parallel /O (Centronics).

Expansion available through optional extra  S100
Motherboard. 69 Key keyboard including 16 key

numeric pad.
S100 EXPANSION £199

RRP
£859
for 32K

NASCOM IMP ~
PLAIN PAPER
PRINTER

Fully built and
housed in a
stylish enclosure
for just £325 plus VAT. Interfaces with all micro computers.

The Nascom IMP (Impact Matrix Printer) features are

listed below:

+ 60 lines per minute. +« 80 characters per line -+ Bi-
directional printing. + 10 line print buffer. « Automatic
CRI/LF. + 96 character ASCII set (including upper/lower
case, $,#=, £). *+ Accepts 82" paper (pressure feed).
* Accepts 9Vi" paper (tractor feed). « Tractor/pressure
feed. « Baud rate from 110 to 9600. « External signal for
optional synchronisation of baud rate. < Serial RS232
interface with parallel option available soon /
.

A PROFESSIONAL WORD PROCESSING SYSTEM AND ITS

A COMPUTER AS WELL.

ALL FOR ONLY

£3250 + vat
including Word Pro S
and Cables.

PET 32K - This is the standard 32K Pet from Commodore.
Reverse video and graphics allow the WordPro Package to give
simple clear and easy to read displays.

2040 Disk Drives Twin disk drives allow large high speed
storage for your letters, or paragraphs. Plugs in the back of the
PET.

NEC Spinwriter NEC's high quality printer uses a print
<'thimble" that has less diameter and inertia than a daisy wheel.
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giving a quieter, faster, more reliable printer that can cope with
plotting and printing (128 ASCII characters) with up to five
copies, friction or tractor fed. The ribbon and thimble can be
changed in seconds.

55 characters per second bidirectional printing — with red/
black, bold, subscript, superscript, proportional spacing,
tabbing, and much, much more.

WordPro Il The heart of the system — consists of a ROM and
diskette. The ROM is inserted into a space socket inside the
Pet. One of the most versatile Word Processing Packages

around- All items sold separately.

TRS80
EXPANSION
INTERFACE

only £295 . var

Expand your TRS80 byeo*+
32K

32K Memory on board *
Centronics parallel port.

Disk controller card. Real
time clock. Requires Level

Il Basic. Interface for 2
cassette decks, complete

X with power supply.

+) RRP
'£540

DP8000

Super Quality - Low cost printer. Tractor Feed with full 96
ASCII character set. Accepts RS232C at band rates between
100 and 9600 and Parallel Bit data.

Attaches either directly cr thrqugh interfaces tq Pet, Apple/\
TRS80, Sqrcerer, Nascom, Compukit etc.

v

video 100

12" BLACK & WHITE
LOW COST VIDEO
MONITOR

RRP £79

only £69

« Ideal for home, personal and business computer systems
+ 12" diagonal video monitor « Composite video input
+« Composite video input « Compatible with many com-
puter systems e« Solid-state circuitry for a stable & sharp
picture « Video bandwidth - 12MHz + 3DB < Input im-
pedance -75 Ohms « Resolution - 650 lines Minimum In
Central 80% of CRT; 550 Lines Minimum beyond central
X 80%.

VAT

NASCOM-2 MICRO-
COMPUTER

only £295

+ VAT

*

Your choice of freebies with
every Nascom 2 purchased from us

either FREE POWER SUPPLY
OR FREE GRAPHICS ROM
OR FREE VERO CASE TO
TAKE NASCOM 2

Microprocessors 280A. 8 bit CPU. This will run at 4MHz
but is selectable between 1/2/4 MHz. This CPU has now
been generally accepted as the mqst pqwerful, 8 bit pro-
cessqr gn the market.

INTERFACE

Keyboard New expanded 57 key Licqn sqlid state
keybgard especially built for Nasccm. Uses standard
Nasccm, mqnitqr ccntrglled, deccding.

T.v. The Iv peak tq peak videq signal can drive a mcnitqr
directly and is alsq fed tq the gn-bgard mqdulatqr tq drive
the dgmestic T.V.

1.0. On-bgard UART (Int.6402) which prqvides serial
handling fgr the gn-bgard cassette interface cr ' the
RS232/20rnA teletype interface.

The cassette interface is Kansas City standard at either 300
cr 1200 baud. This is a link optign gn the NASCOM-2.
The RS232 and 20mA Iqqp ccnnectcr will interface directly
intc any standard teletype.

The input and qutput sides gf the UART are independently
switchable between any qf the gptigns —

i.e. it is pgssible tq hquse input gn the cassette and cutput
gn the printer.

PIO There is alsq a tqtally unccmmitted Parallel /O
(MK3881) giving 16, prqgrammable, 1/0 lines. These are
addressable as 2 x 8 bit pqgrts with ccmplete handshake
centrgls.

Documentation Full ccnstructicn article is prcvided fqr
thgse whq buy a kit and an extensive sqftware manual is prg-
vided fqr the mqgnitqr and Basic.

Basic The Nasccm 2 ccntains a full 8K Micrcsqft Basic in
one ROM chip with additional features like DEEK, DOKE,,
SET, RESET for simple prqgramming.

I\ With free 16K RAM bgard. 1*



COMPUKItT UK101 'SZSSSEIES"

[0 6502 based system — best value for money on the market.

O Powerful 8K Basic — Fastest around O Full Qwerty Keyboard O 4K

RAM Expandable to 8K on board. O Power supply and RF Modulator on
board. 00 No Extras needed — Plug-in and go. [0 Kansas City Tape

Interface on board. O Free Sampler Tape including powerful Dissassembler

and Monitor with each Kit. O If you want to learn about Micros, but
didn't know which machine to buy then this is the machine for you.

AVAILABLE READY

Build, Understand and Program KIT ONLY £199
your own Computer for NO EXTRAS NEEDVE‘S ASSEMBLED & TESTED
only a small outlay. READY TO GO FOR £249 + vat
Specially designed case for Compukit in orange/black. 6502 Assembler/Editor for Compukit £14 90

With room for accessories. £29.50 + VAT

The Compukit UK101 comes in kit form with all the parts necessary to be up and working, supplied. No extras are
needed. Ater plugging in just press the reset keys and the whole world of computing is at your fingertips. Should you
wish to work in the machine code of the 6502 then just press the M key and the machine will be ready to execute your

NEW MONITOR FOR

commands and programs. By pressing the C key the world of Basic is open to you.

COMPUKIT UK101 . n2 Eprom 2716 This machine is ideal to the computing student or Maths student, ideal to teach your children arithmetic, and is also great
n * Allows screen editing *+ Saves data on tape fun to use.
\ + Flashing cursor » Text scrolls down £22.00 + VA1 Because of the enormous volume of users of this kit we are able to offer anew reduced price of £199 + VAT

THE NEW TRS80 SURPRISE

_ | W II? n E lL | | Fast and expandable!
I U Model Il operates at twice TRS-80's high sp
In addition to either 32 or 64 thousand characters (bytes) of internal Random Access Memory,

one built-in 8" floppy disk stores an additional one-half million bytes, including the Disk'
Operating System. And you can easily expand up to a four-disk system for up to two-million bytes of storage.

Model Il features upper and lower case letters. Its built-in 12" high-resolution video monitor displays 24 lines of 80
normal characters. The profesional 76-key keyboard (with “calculator" keypad) includes advanced functions such as
Control, Escape, Caps, Hold, Repeat. The keyboard is detachable and moveable for convenient data entry.

You get the enhanced Level Ill version of TRS-80's already-famous Level Il BASIC language and "TRSDOS" operating
system, automatically loaded in memory when you "power up.” (About 24K of RAM is used by this software.)

Each time you power up, Model Il thoroughly tests itself to insure proper operation. Your chosen program can appear
immediately, without any intermediate steps or questions to answer.

Versatility ... plug-in expandability

Built-in input/output capabilities include two RS-232C channels, and one Centronics parallel port.
Future expansion is provided for through four plug-in slots for optional PC boards.

64K 1-Disk Model I £2250.00 +va:

1 DISK EXPANSION
Room for 3 n
500K per Drive gives total
of 1.5M Byte — 1 Drive plus Cabinet £799

Why do people buy more from THE ATARI VIDEO £99.00

COMPSHOP than anywhe

O LARGER STOCKS — we hardly ever run out

re else? COMPUTER SYSTEM

Atari's Video Computer System now offers more than 1300

0 GOOD SERVICE — we give extended warranties on all our products. different game variations and options in twenty great Game

EXCELLENT REPAIR SERVICE — Through Compucare we repair
makes of personal computers.

and maintain most Program” M cartridges!

Have fun while you sharpen your mental and physical coordination.

LAST YEAR WE SUPPLIED TO THE PUBLIC - LARGE ft SMALL You can play rousing, challenging, sophisticated video games, the

16,000 Television Games Ef 7,000 Computer Systems

TV GAME BREAK OUT

Has got to be one of the world's greatest TV games. You really
get hooked. As featured in ETI. Has also 4 other pinball games
and lots of options. Good kit for up-grading old amusement
games.

MINI KIT PCB, sound Ef vision modulator, memory chip
‘-Nand de-code chip. Very simple to construct £14.90 + VAT

. OR PCB £2.90 MAIN LSI£8.50 Both plus VAT

games that made Atari famous.

You'll have thrill after thrill, whether you're in the thick of a dogfight,
screeching around a racetrack, or dodging asteroids in an alien
galaxy. With crisp bright colour (on colour TV) and incredible, true-to-
life sound effects. With special circuits to protect your TV.

Cartridges now available All at £13.90 each + VAT
Basic Maths, Airsea Battle, Black Jack, Breakout, Surround,
Spacewar, Video Olympics, Outlaw, Basketball, Hunt E* Score*,
Space War, Sky Diver, Air Sea Battle Codebreaker*, Miniature Golf.
Extra Paddle Controllers *Keyboard Controllers
£14.90 + VAT - £16.90 + VAT !

Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting
BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

CREDIT FACILITIES ARRANGED — send S.A.E. for application form.

14 Station Road, New

Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G

Telephone: 01-441 2922 (Sales) 01-449 6596
OPEN - 10 am -7 pm — Monday to Saturday COMPUTER

“Europes Largest Discount ClOSE to New Barnet
Personal Computer Store" ~ NOW in IRELAND at:

BR Station — Moorgate Line COMPONENTS
80 Marlborough St., Dublin 1. Tel: Dublin 749933 (Part of the Compshop Ltd. Group)
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It paysra

We brought the first five Apples into the U.K. in November
'77, with every penny we had. In November '79, we find
several thousand throughout the country.

THANK YOU Apple owners.

Now we’'d like to help you re-coup your investment by
cataloguing and supporting the best Apple programs in the
U.K. The Apple Software Bank is more like an old penny
bank than a major clearing bank, but we know you’ll help it
grow. Telephone Stephen Derrick on 01-626-8121 to
discuss your investment.

ATTENTION ALL Estate Agents, Employment Agencies,
Yacht Brokers, Antique Dealers and Motor Traders.

Find out about FINDER SOFTWARE!

SOME BLUE CHIPS

TESKIM. This ROM will simulate the Tektronix 4010 family
of graphics terminals. It's rather good!

UPPER LOWER CASE ADAPTOR A chip for the chap
considering word processing.

NEW ISSUES

We are continually trying to bring the latest add-ons for your
Apples. Please phone for the latest product information and
data sheets. i

NEW PRODUCTS

8" SHUGART DISKS giving 1.2 Megabytes A twin drive (with
room for a third.jt disk system with controller and software,
give tremendous commercial possibilities. £2350 Excl.
V.A.T.

WORD PROCESSOR. Ask about our Apple Il Plus word
processor package. Complete System with Diablo 1650
Daisy-Wheel Printer. £4250 Excl. V.A.T.

PERSONAL COMPUTER PRINTERS. Sensational 40 & 80
Character printer (graphics options) from £243 Excl. V.A.T.
Interfaces for Apple, Pet & TRS 80. High quality silent
printers. It's your choice!

A/D BOARD At last we have either an 8 bit or 12 bit A/D card
for Apple. Excellent spec from £125 Excl. V.A.T.

APPLE PASCAL £296 —

h aEpostin

well?”

Personal

Limited /

194-200 Bishopsgate,London EC2M 4NR.

Let us advise you about COLOUR DISPLA Yon your Apple.
Contact Technical Services.



